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INTRODUCTION 

Cardiovascular diseases CVD, have been increasing 

rapidly recently in Sudan, which is expected to changes 

in nutrition mode, life style, social stress, economic 

burden, utilization of industrial fertilization and 

chemicals for fruits ripeness. As in this realm; Yang et 

al,
1
 stated that: changes in lifestyle and longer life 

expectancy have led to an increased burden of 

cardiovascular and other chronic diseases; in addition to 

other factors which have been reported by Bonow et al,
2
 

such as ageing of the population, dramatic increase in the 

rate of obesity, Type 2 diabetes and their related 

complications of hypertension, hyperlipidaemia and 

atherosclerotic vascular disease. And also He et al; and 

Isomaa et al,
3,4

 demonstrated an association of metabolic 

syndrome with the development of cardiovascular disease 

(CVD) and more confirmation related to mortality rate 

increment was given by Lakka et al.
5
 Based on these 

induction factors of CVD, the heart diseases in Sudan has 
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Background: the following study aimed to reveals the heart diseases (HD) prevalence, distribution and co-factors in 

Sudanese population during June 2014-June 2015 and to answer the questions related to, in Sudan.  

Methods: The data collected from different hospitals as gender, age, body mass index BMI, smoking habits, 

residential states, Pathologies, cardiothoracic ratio CCT, symptoms and breathing rate. 
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been noticed in increasing phenomena and case not be 

controlled it may became as an endemic disease among 

youth and middle age group. 

The acquired heart diseases AHD represent broad 

spectrum of defects, which often result in right and/or left 

heart overload (pressure and/or volume) and, in turn this 

leads to an enlargement of one or more cardiac chambers 

i.e. cardiomegaly.
6,7

 The enlargement of cardiac 

chambers (ventricles and atriums) could be assigned for 

number of pathological processes that affect 

cardiovascular function, for instance: the left ventricular 

hypertrophy, dilation and remodeling have been 

considered as markers and outcome assessment in 

acquired heart disease.
8,9

 In same utilization, the right 

heart enlargement carries additional predictive value to 

that of left ventricular dilation in acquired heart 

failure
10,11

 Enlargement of the left atrium is a risk factor 

for atrial fibrillation, stroke and death in patients with 

ischemic heart disease and heart failure.
12,13

 As well the 

outcome of Fallot’s tetralogy could be predicted based on 

left and right ventricular sizes and progressive right 

ventricular dilation has been employed as a criterion for 

the timing of pulmonary valve replacement in these 

patients.
14

 And the Ventricular size and function are also 

a predictive outcome in patients with single ventricular 

physiology or a systemic right ventricle.
15

 Other accepted 

methods to quantify heart diseases and carries prognostic 

information in acquired heart disease is the cardiothoracic 

ratio (CTR),
16

 in addition to pneumonia severity index 

(PSI), respiratory rate.
17,18

 

METHODS 

As retrospective study consists of 250 patients of heart 

diseases (HD) have been collected from different 

hospitals (Khartoum Teaching Hospitals, Heart Center 

Hospital and Omdurman Teaching Hospital) archiving 

section and some from Package Archiving Computerized 

System PACS during June 2014 to June 2015. The 

variables of interest were the gender, age, BMI (weight in 

Kg/ (Height in meter)2), smoking habits, residential 

states, types of Pathology, cardiothoracic ratio CTR, the 

symptoms and breathing rate. The collected variables 

have been analyzed using statistical package for social 

science SPSS and the data have been shown in bars% and 

correlation.  

RESULTS 

The following results related to the HD distribution based 

on gender, age group, correlation with BMI, etiological 

co-factors, states of Sudan, pathologic cases, signs, breath 

rate and respiratory rate correlation with age, which being 

plotted in forms of bars and scattered plots correlation. 

 

Figure 1: The incidence percent of heart diseases 

based on gender in Sudan 2015.  

 

Figure 2: The common cofactor for cardiovascular 

diseases among Sudanese population during          

June 2014-June 2015.  

 

Figure 3: The body mass index BMI and the relevant 

frequency% among population during                     

June 2014 – June 2015. 
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Figure 4: The heart diseases distribution in Sudan 

based on age group during June 2014 – June 2015.  

 

Figure 5: The incidence percent of heart diseases in 

the states of Sudan during June 2015 up to June 2015. 

 

Figure 6: The common types of heart diseases in 

Sudan during June 2015 up to June 2015. 

 

Figure 7: The common symptoms of patient’s heart 

diseases in Sudan during June 2014 – June 2015.  

 

Figure 8: The correlation between the cardiothoracic 

ratio and the breathing rate.  

 

Figure 9: The correlation between the respiratory 

rate/min and the age in years. 
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DISCUSSION 

The analysis reveals that: the heart disease is predominant 

among male with a percent of 56 relative to 44% among 

female Figure 1. In comparison with the study carried out 

by Jackson et al,
19

 which is agreed that the heart diseases 

is more common among male, such high incidence of 

heart diseases among male could be ascribed to different 

factors such as: social stress, bare economic status 

relative to loss or missing of the basic life needs among 

Sudanese male communities, and poverty as being 

highlighted in result Figure 2, which reveals that the most 

common cofactors for induction of cardiovascular 

diseases were the social stress, diabetes, hypertension and 

obesity which representing 90%, 75%, 60% and 57% 

respectively, with less impact of smoking and overweight 

which representing 40% and 35% respectively. Such facts 

have been agreed to some extend with the study findings 

given by Mendis et al,
20

 in which they stated that: the 

diabetes (which is defined as having a fasting plasma 

glucose value of 7.0 mmol/l (126 mg/dl) or higher) 

increases the events of cardiovascular diseases by two to 

three folds relative to normal people, hypertension is a 

leading cause of CVD, smoking inducing the CVD by 

10% relative to all CVD and the increment of blood 

cholesterol level by even 1% can put someone at a 2% 

higher risk of heart disease.
21

 The study also revealed in 

Figure  3, that: the majority of the sample were either 

obese representing 57% or overweight representing 35%, 

based on the obesity conventional definition as having a 

body mass index (BMI) of 25 kg/m2 and 30 kg/m2, 

respectively.
22

 Such result agreed with Adil et al,
23

 in 

which they stated that: overweight and obesity is 

associated with the morbidity and mortality of many 

health conditions, such as coronary heart diseases CHD, 

Type 2 diabetes, gall bladder disease, ischaemic stroke, 

osteoporosis, sleep apnoea and some types of cancers. As 

a confirmation of obesity impact on CVD, Hubert et al;
24

 

concluded after 26 years of follow-up that: obesity, was a 

significant independent predictor of CVD, including 

CHD, coronary death and congestive heart failure in both 

gender; and stroke in women after adjustment of risk 

factors. Same study done by Wilson et al,
25

 in which they 

showed that: CVD risks including angina, myocardial 

infarction, CHD or stroke were higher among overweight 

men (Relative risk and confidence interval CI, RR 1.24; 

95% CI: 1.07–1.44), and obese men (RR 1.38; 95% CI: 

1.12–1.69) and obese women (RR 1.38; 95% CI: 1.14–

1.68) after adjustment of age, smoking, high blood 

pressure, high cholesterol and diabetes factors. Therefore 

such results strengthen the probability of CVD among the 

Sudanese population. And the best idea to prevent CVD 

and achieve an optimal health is by keeping the BMI in 

the median range 21–23 kg/m2 for adult populations, 

while the goal for individuals have to maintain a BMI in 

the range 18.5–24.9 kg/m2.
20

 

The analysis also reveals in Figure 4, that: the HD have 

been increased following the age increment along the 

entire age groups and the high incidence occurred among 

age group of 65-77 years old in both gender, with 

obvious high incidence among younger age 35 years old. 

In this view Mai,
26

 highlighted some early signs or 

precursors of CVD in youngsters interact, such as teasing 

behavioral (diet, exercise, sleep, smoking, screen time), 

environmental (neighborhood, access to parks, crowding, 

toxin exposure), and psychological (stress, coping, social 

support), however the common associated factors among 

the study sample were the obesity, smoking and social 

stress. The endemic states in Sudan with HD Figure 5, 

were Khartoum state showing a percent of 40% of the 

total sample, Aljazeera state showed 25%, White Nile 

showed 20%, Red Sea state showed 10% and West of 

Sudan showed 5%. The high incidence in Khartoum and 

Aljazeera states could be ascribed to high population, 

social stress, diabetes, hypertension, and obesity. The 

common types of HD (Figure 6) were the coronary 

arteries diseases (CAD) representing 45% of the total 

sample, Valves diseases 17%, Myocardial infarctions 

23% and congestive heart failure was 15%. The high 

incidence of CAD could be due to susceptibility of 

coronary arteries to many pathogenic factors, for 

instance: progressive narrowing due to atherosclerosis, 

high blood pressure, high cholesterol and/or triglycerides 

in blood, diabetes, smoking, excessive weight, and lack 

of a regular exercise program.
27

 These types of HD 

presented with common signs (Figure 7) such as 

Hypertension, Diabetes mellitus, High Cholesterol, 

breathing rate, edema, palpitation (sudden pounding, 

fluttering, or racing feeling in the heart) with relative 

frequencies 9%, 11%, 6%, 12%, 8% and 10% 

respectively. Such relative signs have been mentioned by 

WHO,
28

 and the high incidence of short breathing rate, 

diabetes mellitus and palpitation could be ascribed to 

compensating breathing mechanism for having sufficient 

oxygen and for metabolic syndrome e.g. uric acid 

metabolic.
29

 

Out of the correlation between cardiothoracic ratio (CTR) 

and the breathing rate (BR) (Figure 8), the analysis 

reveals that: there is obvious significant relationship (R2 

= 0.8) as the cardiothoracic ration increases; the breathing 

rate/min increases based on equation: y = 0.020x + 0.202, 

where ‘y’ refers to cardiothoracic ratio and ‘ x’ refers to 

breathing rate/min. the analysis revealed that all the 

patients have CTR exceeding the normal range (0.5) 

which in turn has direct impact on the breathing rate 

increment beyond the normal rang 12-20 bpm.
30,31

 And as 

has been mentioned by George et al,
32

 that abnormal 

patterns of breathing are frequently caused by in¬jury to 

respiratory centers in Pons and medulla, use of nar¬cotic 

medications, metabolic derangements, and respiratory 

muscle weakness; here the factors of metabolic and 

respiratory muscles weakness are playing major rules. 

While (Figure 9) reveals a significant (R2 = 0.7) 

proportional relationship between the age and respiratory 

rate/min; fits the following equation: y = 0.205x + 12.84, 

where ‘y’ refers to respiratory rate/min and ‘x’ refers to 

age in years. Relative to normal respiratory rate for 

adults, 10 years old, 6 years old, 3 years old, 6 months 
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old and from birth to 6 weeks as 12-20, 15-20, 18-25, 20-

30, 25-40 and 30-60 breath per minutes (bpm),
31,32

 the 

study sample as all showed breathing rate greater than 

normal relative to average resting respiratory rates. 

CONCLUSION 

The heart diseases have been increases in Sudan with 

higher incidence among male and has increasing 

proportionality with aging and mostly prevalence in 

Khartoum and Aljazeera states due to obesity and 

overweight as confirmed factors and other cofactors as 

social stress, life style, smoking, economic status and 

poverty. 
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