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1. Introduction

   Tuberculosis (TB) remains a major health problem in 
low income countries[1]. During 2008 there were 8.9-9.9 
million reported TB cases all over the world, most of 
them in Africa and Asia[2]. Control of TB is a high priority 
and becomes one of the international missions after 
the increase in the number of cases all over the world 
including the developed countries[3]. TB was declared as 
a global public health emergency since 1993 by the World 
Health Organization[4]. Identification of epidemiological 
and risk factors is fundamental and crucial for policy 
makers to put the appropriate strategies to prevent the 
disease and decrease the global burden of TB. Eastern 
Sudan is an endemic area of TB[5] and to our knowledge 
no previous study has documented the epidemiology of 
the disease, thus the current study directed to investigate 

the epidemiology and associated risk factors among TB 
patients.

 
2. Materials and methods

   To investigate the epidemiological factors of TB, the 
socio-demographic and clinical data was retrieved from 
the database at Kassala hospital during 1st January and 
31st December 2011. This database is based on voluntary 
registration at the chest department of Kassala hospital, 
eastern Sudan which is an endemic area of TB. The data 
contains the personal and social information, the clinical 
presentation, type of TB, follow up and the outcome. The 
outcome registered as complete recovery, relapse, lost 
during follow up and death and the death is registered 
without further explanation (TB related or not TB related). 
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For all identified TB patients the WHO guidelines are 
applied, this guidelines is based on the internationally 
agreed strategies for TB control (The Directly Observed 
Treatment Short Course or DOTS)[6]. The regime which 
is recommended at this hospital consists of Isoniazid, 
Rifampicin, Pyrazinamide and Ethambutol for the intitial 
phase then Isoniazid, Rifampicin and Pyrazinamide for 
the continuation phase.  
   The medical record of consequent patients who was 
treated and discharged from the same department in the 
hospital was reviewed to act as control for the TB cases.
   Data were entered into a computer database and SPSS 
software (SPSS Inc., Chicago, USA, version 13.0) and 
double checked before analysis. Means and proportions 
for the socio-demographic characteristics were compared 
between the groups of the study (cases and controls) and 
P<0.05 was considered significant. 
   The study received ethical clearance from the Research 
Board at Ministry of Health Kassala State, Eastern Sudan.

3. Results

   During the year of 2011, a total of 670 patients were 
registered at Kassala hospital with clinical, laboratory 
and radiological evidence proven TB. Their mean age (SD) 
was 34.1 (18) years. The majority of these patients had less 
than secondary education, male and of rural residence. 
Of the total patients, 36.8% were non skill workers, 26.1% 
skill workers, 25.4% employees, and 11.7% were house 
wives. Pulmonary TB accounted for 73.4% (492/670) while 
extra-pulmonary TB was reported in 26.6% (178/670) of 
all TB patients. The mean age (SD) was not significantly 
different between the cases and controls (670 in each 
arm), 34.1 (18.0) vs. 33.8 (8.5), P=0.7. TB patients were those 
who had less education , and the infection more likely 
common among male patients (Table 1).

Table 1 
Epidemiological factors of TB patients, Eastern Sudan 2008-2010 (n=670).
Variables Cases Control P
Sex male 427 (63.7%) 354 (52.8%) 0.0
Rural residence 433 (64.6%) 450 (67.2%) 0.2
Education 曑 secondary 445 (66.4%) 351 (52.4%) 0.0
Occupation non skill worker 245 (36.8%) 254 (38.1%) 0.7

   Five hundred fifty (82.1%), 91 (13.6%), 19 (2.8%) and 10 
(1.5%) of these 670 TB patients completely recovered, lost 
during follow up, died and relapsed, respectively. 

4. Discussion

   Worldwide there is increased focus on addressing 
epidemiological and risk factors of TB[7,8]. Intervention 
from outside the health field in particular awareness of 
associated risk factors and social protection potentially 
will strengthen TB control. In the current study, illiteracy 

and male patients were the predictors for TB. During 
the year 2010 more cases of TB were reported than 
ever before and interestingly these cases continue to 
cluster among those who were poor, Hungary and of 
ethnic minorities[9,10]. Over the last few decades the 
epidemiological and risk factors for TB have changed 
dramatical ly,  poverty and malnutri t ion strongly 
associated with the infection[11]. Smoking, which is 
unusual habits among female in Sudan, was reported to 
enhance the risk of TB infection and this might explained 
its high risk among male patients[12-18]. Furthermore, 
research on TB underlying cellular mechanism suggested 
that cathelicidin, an antimicrobial peptide regulated 
by Vitamin D receptor have been linked to the disease 
susceptibility[19]. This fact again might explain the 
gender difference as a risk factor for the disease in our 
study area, since females are less likely to expose to 
sunlight in comparison to males. Traditionally men have 
had higher incidence rate of TB than women, however 
in contrast to our study recent report carried out among 
all TB black patients, women had highest proportion of 
extra-TB[20]. There is strong relation between TB and HIV 
notably in sub-Saharan Africa, globally one in seven TB 
cases is associated with HIV infection[11], thus the social 
and associated risk factors of HIV infection also act as 
indirect determinants for TB[21].
   Our study had several limitations; it was a hospital-
based one; which might not reflect what was at the 
community level. The HIV status was not yet tested and 
the diagnosis of extra-pulmonary TB in most time based 
on clinical interpretation however all of the cases in our 
study were confirmed TB patients. Moreover the patients’ 
database didn’t include any information on nutritional 
status, smoking and alcohol consumption.
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Comments 

Background
   Tuberculosis continues to be an important public 
health problem worldwide and Sudan characterized by 
high prevalence rate of tuberculosis. In Eastern Sudan, 
Ali et al. reported an incidence rate of 275/100 000 during 
pregnancy. Moreover extrapulmonary tuberculosis is a very 
common health problem in Eastern Sudan and there is a 
high incidence rate of female genital tuberculosis (0.9%)
With chronic pelvic pain as the main clinical presentation.
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Most epidemiological research on tuberculosis, nowadays 
concentrate on its relation to HIV/AIDS. Away from 
this, epidemiology of pulmonary and extra-pulmonary 
tuberculosis in this highly endemic area needs further study. 
  
Research frontiers
   This study utilizes a routinely collected data and draw 
important epidemiological findings about TB. This type 
of study is much important as it highlights the area for 
adjusting local or national control measures. A wider 
community based epidemiological study addressing the 
above concerns is be the recommendation of this paper.

Related reports
   Authors related high incidence of TB among male 
to smoking. (WHO Global Tuberculosis Report 2012). 
Tuberculosis is more common in men than in females with a 
wide variation between countries.

Innovations and breakthroughs
   In developing countries, epidemiological surveys is 
expensive and faced with many constraints. Extracting 
epidemiological data from hospital based records is a less 
expensive source, which is well utilized in this study. This 
paper is first epidemiological study in Kassala State.

Applications
   Epidemiological studies are more important for local 
policy makers regarding tuberculosis control. Vulnerables 
groups are highlighted. This study is highly applicable in 
this respect.

Peer review
   This is a well designed study, addressing an important 
health problem in the local community. Authors are aware 
of the limitation of their study. If this is considered, a 
prospective study well answer many queries arised from this 
study.
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