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Abstract: 

Introduction: Sedentary lifestyle is a lifestyle with no or 

irregular physical activity, found in both individuals that 

live in developed and developing world. 

Objective: The study was done to evaluate the 

cardiovascular status of apparently healthy subjects who 

reside in Nnewi, South Eastern, Nigeria. 

Method: Based on the fasting blood sugar (FBS), subjects 

were classified into diabetics and non-diabetics. Using 

standard routine analysis for FBS the subjects were 

grouped into 50 adult diabetic and 50 non-diabetic 

subjects which serve as control group. Ethical approval 

was obtained from the Ethics Review Committee and 

written informed consent was sort from each participant. 

Also, questionnaire was used to obtain their Biodata and 

risk levels of both modifiable and non-modifiable factors. 

Systolic blood pressure (SBP) and diastolic blood 

pressure (DBP) were measured using 

sphingnomanometer. Fasting lipid profile was assayed 

using standard routine analysis. The cardiovascular risk 

score was calculated using Framingham risk calculator 

to determine the risk of the subjects to cardiovascular 

diseases in the next 10 years. Student t-test was used for 

data analysis. 

Results: The serum level of FBS was significantly higher 

in diabetic subjects than in control subjects (p<0.05). The 

SBP and DBP values were significantly higher in diabetic 

subjects than in control subjects (p<0.05). The mean age 

was significantly higher in diabetic subjects than in 

control subjects (p<0.05). The serum levels of 

Triglycerides (TG), Low density lipoprotein (LDL) and 

Total cholesterol (T chol) were significantly higher in 

diabetic subjects than in control subjects (p<0.05). But 

the serum level of High density lipoprotein (HDL) was 

significantly lower in diabetic subjects than in control 

subjects (p<0.05). The Framingham cardiovascular risk 

score was significantly higher in diabetic subjects than in 

control subjects (p<0.05). 

Conclusion: The findings showed that diabetic subjects 

may likely die from cardiovascular diseases than 

apparently healthy individuals. 

Keywords: Cardiovascular diseases, sedentary lifestyle, 

Framingham risk calculator. 

1. INTRODUCTION 

A lifestyle denotes the interests, opinions, behaviours 

of an individual, group or culture [1]. A sedentary 

lifestyle is a life an individual lives that lacks physical 

activity and it is a risk factor for anxiety, lipid 

disorders,[2 ] cardiovascular diseases,  [3] depression, 

diabetes, high blood pressure [3], [4] and obesity [5]. 

A sedentary activity include sitting, reading, watching 

television, playing video games and computer use for 

much of the day with little or no vigorous physical 

exercise [6]. A healthy or unhealthy lifestyle will most 

likely be transmitted across generations [7]. Reports 

have it that high income parents are more likely to eat 

organic food, have time to excise and provide the best 

living condition to their children than low income 

parents who are more likely to engage in unhealthy 

activities like smoking, alcohol consumption to help 

them release poverty-related stress and depression [7]. 

Coronary heart disease (CHD) begins with damage to 

the lining and inner layers of the heart arteries. Factors 

due to lifestyles such as smoking, high fats content in 

food and cholesterol, high blood pressure, high blood 
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sugar due to insulin resistance or diabetes [5], [8]  

cause coronary heart diseases. CHDs are the number 

one cause of death globally.9 Most heart diseases can be 

prevented by addressing behavioural risk factors such 

as tobacco use, unhealthy diet, physical inactivity, 

obesity and harmful alcohol intake [8]. 

Diabetes mellitus (DM) is a chronic metabolic disorder 

caused by an increase in blood glucose level due to 

either partial or complete absence of insulin secretion, 

which affects more than 300 million people in the 

world [10]. Type 2 diabetes (90- 95% of cases) results 

from a combination of the inability of muscle cells to 

respond to insulin properly (insulin resistance) and 

inadequate compensatory insulin secretion. diabetes 

can also result from genetic defects in insulin action 

[11] and infections [12]. 

Exercise and diet are very essential in the management 

of type 2 diabetes caused by insulin resistance by 

controlling high glucose level, lipid and blood pressure 

abnormalities and losing excess weight [13]. Exercise 

causes increased glucose uptake into active muscles to 

fuel muscular activity as intensity of exercise increases 

[13]. Contraction of muscle during exercise increase 

glucose transport into the muscle without insulin and 

increased GLUT4 to the plasma membrane to increase 

the effectiveness of insulin [14], [15]. 

Early exercise training improves the metabolic status 

and insulin sensitivity of people, thereby reducing their 

risk of developing type 2 diabetes later in life [16]. 

Numerous reports have shown that increased daily 

exercise can improve glucose control and reduce 

medication requirements in those with type 2 diabetes 

[17]. Hence, a lifestyle that is complementary with 

moderate exercise will improve the overall health and 

wellness and reduce the risk of heart disease and 

stroke [18]. 

Multivariate risk scores have been used to predict CVD 

risk in individuals with diabetes [19], although fasting 

or random fasting blood sugar values are not part of 

the Framingham risk score calculation. There are a 

large number of scores for the general population but 

the most commonly used score is that of Framingham 

risk score [20], [21]. 

2. MATERIALS AND METHODS 

A total of 100 adults apparently healthy individuals 

aged 35 years and above, residing in Nnewi, Anambra 

State were randomly recruited for this study. In the 

course of study, diabetics were discovered based on 

test results. So, 50 diabetics were identified and 50 

non-diabetics were also identified and served as 

controls. Questionnaire was used to collect individual 

biodata and lifestyle status which was used in the 

Framingham risk calculator.  

Five (5) mililitres of blood sample were collected from 

each subject and serum FBS was analysed immediately 

using a glucometer (Life Scan Inc, Johnson- Johnson 

Company, USA) by the one- touch blood glucose 

monitoring system [22] and the presence of diabetes 

was defined using WHO recommendations [23]. 

The remaining blood sample was introduced into a 

plain tube, allowed to clot, centrifuged and the serum 

aspirated into plain tube for lipid profile assay. Total 

cholesterol was estimated by enzymatic hydrolysis and 

oxidation of cholesterol by the method of Allain et al, 

[24] Serum Triglyceride was estimated by enzymatic 

hydrolysis by the method of Buccolo and David [25], 

HDL was estimated by precipitation method described 

by Assmann et al,[26] and LDL was estimated and was 

calculated as described by Kaplan et al,.[27] Randox 

Laboratory Ltd., UK, commercially prepared the 

reagents used.  

High blood pressure was defined according to the WHO 

guideline: a SBP ≥ 140mm/Hg or DBP ≥90mm/Hg or 

being on treatment [28]. The SBP and DBP of the 

subjects were measured using sphingnomanometer 

and recorded accordingly.  

The data collected from this study were keyed into the 

risk score Framingham calculator, which provides 

coronary heart disease risk at 10 years in percentage 

[29]. The statistical analysis was carried out using SPSS 

version 16. Data were expressed as mean ± SD. Test of 

significance of mean was by Levene’s test for equality 

of variance. The acceptable level of significance was 

p<0.05. 

3. RESULTS 

Table-1 shows the mean levels of the Framingham 

cardiovascular risk score in the subjects studied. The 

mean serum level of FBS was significantly higher in 

diabetic subjects than in control subjects (p<0.05). The 

SBP and DBP values were significantly higher in 

diabetic subjects than in control subjects (p<0.05).  The 

mean age was significantly higher in diabetic subjects 

than in control subjects (p<0.05). The serum levels of 

TG and Total cholesterol were significantly higher in 

diabetic subjects than in control subjects (p<0.05) 

respectively. The serum level of HDL was significantly 
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lower in diabetic subjects than in control subjects 

(p<0.05). The Framingham cardiovascular risk score 

was significantly higher in diabetic subjects than in 

control subjects (p<0.05). 

Table 1: Mean Framingham Cardiovascular Risk Factors 

Risk factors 

Diabetics 

(n=50) 

Controls 

(n=50) p-value 

TG (mmol/l) 1.33 ±0.41 0.92 ±0.46 <0.05 

LDL (mmol/l) 2.43 ±0.74 2.34 ± 1.01 >0.05 

Total chol 

(mmol/l) 4.68 ± 0.09 4.47 ± 1.39 <0.05 

HDL (mmol/l) 0.89 ± 0.42 1.40 ±0.45 <0.05 

FBS (mmol/l) 6.67 ±3.08 4.74 ±0.86 <0.05 

SBP (mm/Hg) 136.62 ± 77.48 130.48 ± 54.70 <0.05 

DBP (mmol/l) 77.48 ± 13.65 70.14 ± 8.39 <0.05 

Framingham 

Score (%) 19.16 ± 8.72 5.67 ±  4.40 <0.05 

Age ( Years) 55.54 ± 7.97 46.70 ± 12.24 <0.05 

4. DISCUSSION 

This study revealed that serum level of FBS was 

elevated in diabetic subjects than in apparently healthy 

individuals. The mean FBS of the control group was 

within this normal range.  Globally, estimated 422 

million adults are living with diabetes mellitus [11], 

[30]. Reports have it that individuals with diabetes 

have two-fold higher risk of developing coronary heart 

disease than non-diabetic subjects [31].  diabetes 

mellitus is a group of metabolic disease with high blood 

sugar over a prolonged period [11], [30]. The most 

prevalent form of diabetes mellitus is type 2, which 

accounts for at least 90 % of all cases of diabetes 

mellitus [32].Type 1 account for 10 % of all cases of 

diabetes mellitus, caused by a complex disease process 

where genetic and environmental factors lead to an 

autoimmune response that remains to be fully 

elucidated. The process contributes to the destruction 

of beta cells of the pancreas with no production of 

insulin [33], so the body needed daily insulin injection. 

It is diagnosed during childhood or early adolescence 

and it affects about 1 in every 600 children [34]. 

Type 2 diabetes mellitus is a heterogeneous disorder 

caused by a combination of genetic factors related to 

impaired insulin secretion, insulin resistance and 

environmental factors such as obesity, over eating, lack 

of exercise, stress and aging [35]. In developing 

countries, people aged 45 to 65 years are affected most, 

compared with those older than 60 years in developed 

countries [35]. 

Studies have it that longstanding diabetes causes 

cardiovascular diseases but tight glycaemic control 

helps prevent long- term cardiovascular events in 

people newly diagnosed with type 2 diabetes but has a 

limited effect on cardiovascular outcomes in the short-

term (3-5 year) [36]. The normal FBS range for an adult 

without diabetes is 3.8 – 5.5 mmol/l [13]. 

In this study, the mean SBP and DBP values were 

significantly higher in diabetic individuals than in the 

control subjects. Hypertension or high blood pressure, 

sometimes called arterial hypertension is a chronic 

medical condition in which the blood pressure in the 

arteries is elevated. This condition requires the heart to 

work harder than normal to circulate blood through 

the blood vessels. Blood pressure involves two 

measurements, systolic- which is the blood pressure 

when the muscle is contracting and diastolic- which is 

the blood pressure when the muscle is relaxing. High 

blood pressure is said to be present if it is persistently 

at or above 140/90 mmHg. Hypertension is a major 

risk factor for stroke, myocardial infarction (heart 

attacks), peripheral arterial disease and is a cause of 

chronic kidney disease [37]. The serum levels of TG, 

LDL and total cholesterol were significantly higher in 

diabetic subjects than in control subjects. But the 

serum level of HDL was significantly lower in diabetic 

subjects than in control subjects. Clinically, 

dyslipidemia has been correlated with atherosclerosis 

and up to 97 % of patients with diabetes are 

dyslipidemic [38]. 

The mean age was significantly higher in diabetic 

subjects than in the control subjects. Age is among the 

important factor in developing cardiovascular disease 

with approximately a tripling of risk with each decade 

of life [39]. One of the reasons is related to serum total 

cholesterol level. In most population, the serum total 

cholesterol level increases as age increases [40], [41]. 

Ageing is also associated with loss of arterial elasticity 

and reduced arterial compliance and may lead to 

coronary artery disease [42]. 

The Framingham risk score is a gender-specific 

algorithm used to estimate the 10 year cardiovascular 

risk of an individual. The framingham cardiovascular 

risk score calculation in % was equated to points total 

in both men and women. The calculation took 

cognizance of age, total cholesterol (mg/dl), cigarette 

smokers and non-smokers, HDL cholesterol (mg/dl), 

SBP (mmHg) with respect to treatment and untreated 

subjects [43],[44].The framingham cardiovascular risk 

score was significantly higher in diabetic subjects than 

in control subjects after the computation of risk factors 

obtained in the study. 
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The modifiable risk factors such as FBS, SBP, LDL and 

total cholesterol that lead to cardiovascular diseases 

were found to be raised in diabetic subjects than in 

apparently healthy individuals. Also, age the non- 

modifiable risk factor was significantly observed to 

contribute to increase in Framingham risk score in 

diabetic subjects than in apparently healthy 

individuals. This may indicates that diabetic subjects 

are more likely to die of cardiovascular diseases within 

10 years if their conditions are not well managed than 

in apparently healthy individuals. 

5. CONCLUSION 

An individual can prevent risk for future cardiovascular 

events by modifying their sedentary lifestyle by eating 

healthy diet low in sugar, alcohol, have regular exercise 

and have preventive medical treatment for 

hypertension and diabetes mellitus. 
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