
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Citation: Afra H. Ali and Al Fadhil A. Omer. Risk Factors Affecting Pulmonary Tuberculosis 

among Sudanese Patients. African Journal of Medical Sciences, 2019, 4 (11). ajmsc.info 
 

 

 Risk Factors Affecting Pulmonary Tuberculosis                                                

among Sudanese Patients  
 

Afra H. Ali1 and Al Fadhil A. Omer2                                                                                                                 
1
University of Science and Technology, Khartoum, Sudan.                                                                                                                    

2Al Neelain University, Khartoum, Sudan                                                                                                                                       
 

Abstract                                                                                                                           

Background: Several risk factors have been proofed to have strong relation with the 

emergence and existence of pulmonary tuberculosis (PTB).worldwide. These include poverty, 

malnutrition, overcrowding, smoking, gender, age, migration and alcoholism.                                                                                                                                

Objective: To assess the risk factors affecting pulmonary tuberculosis among Sudanese patients. 

Materials and methods: A total of 100 patients (test group) with active tuberculosis (TB) 

and 50 matched healthy participants (control group) were investigated for association of three 

factors (poverty, low educational acquirement, and old age) that may increase the risk of 

developing PTB.                                                                                                                           

Results: The study showed that the four demographic data: gender, BCG vaccination, 

socioeconomic status, and smoking were significantly associated with increased risk of novel 

development of PTB (p = 0.000). Poverty, low educational acquirement, and old age were found 

to have a significant role in determination of TB among Sudanese population.                                                                                                                                                    

Conclusion: Poverty, low educational acquirement, and old age were the main factors that were 

significantly associated with increased risk of development of pulmonary tuberculosis.                                                                                                                                                                                
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Introduction   
 
 

Tuberculosis is a devastating infectious disease of grave public health consequences infecting 

one-third of the global population, and considered second to human immunodeficiency virus 

(HIV) in causing death in most parts of the world. Despite global decrease in reported TB 

incidence, prevalence rate and mortality rates during the last 10 years, eradication of the disease 

has not yet been achieved, and great efforts must be launched to make it possible. In 2013, 

estimated TB incidents cases were accounted for 9 million fresh cases with 1.5 million deaths 

annually worldwide1.                                                                                                                                               

Of the new TB cases, those co-infected with HIV formed 12%, while deaths from such 

combination were 24%. The geographic incidence of infection and disease impact extremely 

varies. Regions notified with high disease burden occurred in Asia (55%) followed by Africa 

30%. Currently, the greatest global TB threat is posed by 22 countries such as: India, China and 

Indonesia in Asia, and Nigeria, Ethiopia, South Africa, and Uganda in Africa. These countries  
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share greater than 80% of global TB burden. About one million prevalent cases were reported 

within the EMRO (WHO Regional Office for the Eastern Mediterranean) populations. As stated 

by the World Health Organization (WHO), 95% of TB burden in the region is contributed by 

nine countries namely: Afghanistan, Pakistan, Islamic republic of Iran, Iraq, Egypt, Morocco, 

Sudan, Somalia and Yemen. In 2010, incidence rate in the same region formed 7% of the global 

trend2.  

Several epidemiological risk factors, socio-economic and socio-demographic characteristics 

attribute to TB existence and emergence. These associated risk factors include; poverty, 

malnutrition, overcrowding, tobacco smoking, gender, age, emergence of MDR-TB, migration 

and alcoholism. In poor-resourced countries which lack a reasonable health infrastructure and 

facilities for early diagnosis and treatment programmes, TB flourishes. Other factors such as 

vitamin D deficiency and co-infection with HIV can also aid in reactivation and resurgence of 

the disease. In TB patients co-infected with HIV, treatment efficacy decreased while case fatality 

rate increased. With regard to gender, 2.9 million infected women were reported out of about 9 

million cases in 20123.                                                                                                                      

Development of multiple drug resistance against tuberculosis (MDR-TB), and resistance to 

isoniazid and rifampacin was associated with 450,000 new cases and 170,000 deaths. Sudan is 

not an exception from other African countries in constituting an area with high TB prevalence 

rate  estimated as 209 cases/100,000 population, while a figure of 50,000 incident cases were 

reported. Following an investigation of emergent MDR-TB in the eastern region of Sudan, the 

same co-authors detected different risk factors affecting pulmonary tuberculosis among Sudanese 

patients, detecting a higher rate of 24% in patients who previously received anti-tuberculosis 

drugs as opposed to 5% rate in freshly treated TB cases4.                                                                                        

They further identified and concluded that the Eastern region of Sudan as a geographic risk 

factor for inducing emergent drug-resistant cases. A relatively recent Sudanese study spanning 

the role of epidemiological and socio-demographic risk factors in predisposing TB in the 

mentioned region showed that illiteracy and male gender were the most probable attributes 

associated with the disease5. However, both studies did not tackle the role of genetic background 

in increasing risk of developing TB.  
 

 

Materials and methods                                                                                                                  
 

This was cross-sectional, laboratory- based, case- control study. It was a conducted at Khartoum 

Teaching Hospital and the Health National Laboratory (Khartoum, Sudan) during the period from 2016 

- 2018. The study was approved by the Ethics Committee of University of Science and Technology 

(Khartoum, Sudan) and the Ethical Committee of Federal Ministry of Health, Sudan. Permission to 

collect the specimens was taken from authorities of Khartoum Teaching Hospital. Informed consent 

was obtained from each patient for the purposes of the current study. The specimens and information 

collected from all participants had not been used for any purpose other than this study. Data were 

collected through an interview using a self administered questionnaire.                                                                                      

A total of 100 patients (test group) with active tuberculosis (TB) and 50 matched healthy participants 

(control group) were investigated for association of three factors (poverty, low educational 

acquirement, and old age) that may increase the risk of developing PTB. The socioeconomic status                               
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was split into three figures (low, moderate, and good). BCG vaccination, smoking and gender 

were included in the study. Samples were further subjected to DNA extraction. The extracted 

DNA was subsequently used as a template for the detection of IS 6110 gene with its unique size 

(123 bp), using 100 ng of genomic DNA in a total reaction volume of 30 µl using primer pair. 

PCR amplification was done using a thermal gene cycler (Biometra TProfessional Gene); The 

PCR conditions were programmed as initial temperature 95oC for 5 minutes, followed by 35 

cycles of 94oC as melting temperature for one minute, annealing temperature at 60oC for one 

minute and 72oC as an extension temperature, and a final prolongation step at 72oC for 5 min. 

Polymerase chain reaction of IS 6110 DNA products were analyzed on an agarose gel with a 

concentration of 1.5%. The agarose dissolution was left to become warm during which 2 µl of 

(10 mg/ml) ethidium bromide was added. Following complete agarose solidification, the gel was 

placed into an electrophoresis tank filled with 1X TAE buffer. Specific amounts of tested IS 

6110 DNA samples were gently mixed with certain amounts of loading dye and contents were 

loaded into the formed wells. IS 6110 band were visualized under ultraviolet (UV) trans-

illuminator and gel was documented using DNA gel documentation system. Agarose gel 

electrophoresis showed absolute absence of digestion of 170bp amplicon at position +95 

promoter of IS 6110 gene extracted from immune cells of infected patients and healthy controls 

and amplified by PCR restriction fragment length polymorphism (PCR-RFLP) method. All 100 

sputum samples investigated were found to harbour the target sequence (123 bp). All negative 

controls appeared negative for this sequence (Fig 1).                                                                                                                    

All data were analyzed using the SPSS program, version 16. 

 

 
 

Fig. (1): Agarose gel blotting for the positive IS6110 gene samples investigated                                                                                                            
 

                                               

Results  
 

 

Regarding the BCG vaccination risk factor, it was found that 15 (15%) of the study participants 

were vaccinated, and 85 (85%) were not vaccinated. This difference was significantly correlated 

(p = 0.000).                                                                                                                                                            

Also, the gender incidence risk factor was found that 75 (75%) of the study participants were  
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males, and 25 (25%) were females. This difference was significantly correlated (p = 0.000). 

Furthermore, the socioeconomic status grades showed that 75 (75%) of the study participants 

were at the low grade level, 22 (22%) were at the moderate level, and only 3 (3%) were at the 

high grade level. These differences were significantly correlated (p = 0.000).                                         

As regard smoking risk factor, it was found that 14 participants (14%) were smokers, and 86 

(86%) of them were non-smokers. This difference was also significantly correlated (p = 0.000).                                                                    

Discussion  
 

There are many risk factors increasing infection by tuberculosis. This study was conducted to 

identify the risk factors: gender, socio economic status, BCG vaccination, and tobacco smoking. 

In many countries TB was diagnosed more in men than in women. Males and females have 

different susceptibility reactions for infection by PTB. Due to behavior habits and the immune 

response, the frequency rate of PTB detected in this study was 3:1 male: female. The males are 

more infected than females due to differences in the immune response, biological differences, 

and susceptibility to infection by PTB. People vaccinated by BCG vaccine are low infected with 

pulmonary tuberculosis than those who are not. This difference was statistically significant (p = 

0.000); and BCG vaccine was found in some countries to protect against TB infection6.                    

In this context, data had revealed that most risk factors of TB include poverty which increases 

the TB prevalence rate among the poor people. The proportion of tobacco smokers was 

significantly higher in TB patients (p = 0.000). This finding was similar to the action of other 

demographic risk factors such as air pollution, and cigarette smoking both indoor and outdoor. 

Such risk factors pose major threats to the lung health and reduce the local defences and increase 

the chances of TB disease7.  

Conclusion: Poverty, low educational acquirement, and old age were the main factors that were 

significantly associated with increased risk of development of pulmonary tuberculosis.                                                                                                                                                                               
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