
Introduction
Tuberculosis (TB) is a chronic infectious 
disease, that is often caused by 
Mycobacterium tuberculosis and sometimes 
by Mycobacterium bovis, Mycobacterium 
microti and Mycobacterium africanism.1 
This disease spreads through respiration, 
food, and direct contact affecting lung or 
other parts of the body. The most common 
type of TB is pulmonary TB. This form of 
TB spreads by respiration of M. tuberculosis. 
Pulmonary TB is accounted for about 80% 
of TB cases with the most cases of adult 
infections, which are smear positive and 
highly contagious.2

Despite considerable progresses in 
diagnostic and therapeutic approaches, TB 
has continued to infect people from the 
past to the present.3 In the 19th century, 

this illness has been the most important 
cause of death worldwide.4-6 Emergence of 
immunocompromised diseases like AIDS 
(HIV) has increased the TB incidence.1 
Every year, 9 million people are infected 
with TB, and 1.5-2 million die. This 
illness has been ranked as the 10th most 
important disease according to the global 
burden of the diseases.7 More than 90% of 
the TB related deaths happen in developing 
countries. Six countries with the most 
rates of infections in 2014 were India, 
Indonesia, China, Nigeria, Pakistan, and 
South Africa.8 Incidence rate of TB varies 
in different ages around the world. In poor 
countries, the most cases are developed 
among youths and teens; however, because 
of having more effective sanitary programs, 
this illness occurs in old and middle-aged 
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Abstract
Introduction: Tuberculosis (TB) is a chronic disease which spreads through respiration and 
develops lesions in lung or other organs. The most usual kind of TB is pulmonary TB.  The 
highest incidence rate of TB is in the eastern neighbors of Iran rendering high TB incidence in 
Sistan and Baluchistan province of Iran. The current research was conducted to investigate the 
epidemiology of TB in the north of the province, the Sistan region. 
Methods: In this survey, data of all suspected and established TB cases in the Zabol city was 
collected from their profiles in health care centers during 2010-2013. The trend of the disease, 
and its prevalence based on residency and gender were assessed. 
Results: In this period of time, a total of 1800 TB cases were detected. Of these, 485 (27%) were 
from urban areas and 1315 (73%) were from rural areas. The trend of TB identification increased 
with a slope of nearly 46.4. In this research, the most resistance to drug was related to Isoniazid 
and Rifampin and the least resistance was to  ethambutol and streptomycin.
Conclusion: Dust storms in this area because of successive droughts and other living conditions 
can make the region susceptible to TB disease. Therefore, people in this area, especially in rural 
regions, should be given sufficient education to be protected against this infection.
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individuals in developed countries.9 
In developing countries, as high as 75% of incidences are 
among the most active economic ages (14-54 years old). 
Given that an adult with TB cannot work for about 3-4 
months, hence 20%-30% of the revenue of the family is 
vanished and if a TB patient dies, the income of family for 
one year will be lost.7 Because of the importance of TB in 
Sistan region at the north of the Sistan and Baluchistan 
province of Iran, and due to the high incidence rate of 
TB in the eastern neighbors of the province, the current 
research was conducted to determine the incidence and 
epidemiology of TB in this endemic area. 

Methods 
In this survey, data of all suspected and established TB 
patients in Zabol city, the center of Sistan region, were 
collected during 2010-2013. The data was gathered 
from patients’ profiles at the health care centers with 
contribution of TB center of Zabol city. Based on the 
localized health care rules, all physicians should report 
all suspected or established cases of TB to the sanitary 
center of the district and create profiles for all of them. 
Hence, this survey was conducted based on the reported 
information from the patients of TB that were collected 
by the sanitary centers and TB Center of Zabol city. 
Demographic information of the patients, type of TB, 
and information about drug resistance were collected. 
To evaluate the drug resistance, antibiogram test was 
carried out on 525 isolates of Mycobacterium and rapid 
test was performed for the ordinary antibiotics that were 
used in the first line of TB treatment (isoniazid, rifampin, 
ethambutol, and streptomycin). The incidence rate in this 
period was reported as incidence rate per 100 000 of the 
population.
 
Results
During 2010-2013, 21 622 individuals suspected for TB 
were identified in Sistan region and were evaluated by 
standard laboratory approaches like smear preparation, 
radiography, clinical signs, and molecular approaches. 
Of them, 1800 established TB patients were identified; 
of whom, 1523 were pulmonary TB and 277 were extra 
pulmonary TB. In 66 cases (3.6%), the therapy failed and 
in 64 cases (3.5%), recurrent pulmonary TB was observed. 

The population of Sistan region at the start of the survey 
(2010) was about 455 332,10 hence the cumulative 
incidence of TB was 395 cases per 100 000 during 4 years 
and in average, 99 cases per 100 000 per year. From all the 
population of this region, 41% lived in urban areas and 
59% lived in rural regions. During this period, 485 of TB 
cases (27%) were from urban areas and 1315 cases (73%) 
were from rural areas. In this research, the frequency of 
female and male patients was 1045 (58%) and 755 (42%), 
respectively. Table 1 shows the incidence of TB based on 
the type of TB, gender, and residence area per 100 000 
population of Sistan region.
Minimum and maximum ages of smear positive 
pulmonary TB cases in 2010 were 12 and 99 years old, 
respectively. Accordingly, the respective maximum and 
minimum ages were 11 and 99 years old in 2011, 14 and 
97 years old in 2012, and 13 and 91 years old in 2013. 
Table 2 shows age characteristics of patients in this 
4-year period. Results are presented as mean ± standard 
deviation (SD).
During the study period, 65% of patients were identified 
by sputum smear exams, 34% of patients were identified 
by radiography and clinical signs, and the rest were 
identified by using sputum culture and antibiogram. No 
patient was identified by molecular techniques such as 
polymerase chain reaction (PCR).
In this period, 525 cases were evaluated by antibiogram 
performed for common antibiotics that were used as the 
first line of TB treatment (isoniazid, rifampin, ethambutol, 
and streptomycin). The tests were conducted by Masih 
Daneshvari hospital (Tehran, Iran). In this survey, 38 
(7.3%) drug resistant cases were identified; most of them 
were resistant to Isoniazid and Rifampin, and the least 
rate of drug resistance was related to ethambutol and 
streptomycin (Table 3).

Discussion
The incidence rate of TB varies in different provinces 
of Iran , but the highest rate was reported for Sistan and 
Baluchistan province.11 In the recent years, Sistan region 
has been called as the center of TB in Iran.12 Sistan and 
Balouchestan province is neighbor to Afghanistan 
and Pakistan and 14% of Afghan migrants live in this 
province.13 Afghanistan and Pakistan countries have a 

Table 1. Incidence Rate of Tuberculosis in Sistan Region (2010-2013) 

Incidence Rate Per 100 000 Population
Year

2010 2011 2012 2013

Type of  TB

New pulmonary (smear positive) 61 65 63 54

New pulmonary (smear negative) 18 17 18 11

New extra pulmonary 14 20 15 15

Residence area
Urban 64 69 76 54

Rural 126 131 129 110

Gender 
Female 125 114 127 108

Male 80 101 90 72
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high number of TB-infected individuals.8 Afghanistan 
country is among the 22 countries having the highest rate 
of TB infection and this country is among the 6 countries 
having the highest rate of drug resistant TB cases.8 A 
survey conducted in Kashan of Iran in 1997 showed that 
33% of pulmonary TB-infected individuals were Afghan 
migrants.14 In another survey conducted in Damghan of 
Iran, 22.5% of TB-infected cases were Afghan migrants.15,16

One of the risk factors of TB has been chronic obstructive 
pulmonary disease (COPD). Researches have revealed 
that affection by COPD significantly increases the risk of 
TB infection and its recurrence.17 Extensive droughts in 
our region during 2010 and the years after that resulted 
in drying Hamun lake and subsequent sand storms. 
These storms particularly predisposed the population of 
Sistan to COPD. This phenomenon in turn can be partly 
responsible for high rate of TB in this region.18-22

In this research, 80% of cases were pulmonary TB cases. 
In previous studies on Iranian people, the prevalence 
of smear positive TB was within the range of 56.5%-
77.9%.23-27 Smear positive TB seems as the most specific 
indicator for pulmonary TB.28 Our result is compatible 
with the previous studies, as smear positive TB was more 
prevalent than smear negative TB and this may refer to 
the importance of smear preparation as an investigation 
approach.
In this study, the incidence rate among women was more 
than that among men. In another study conducted in Qom 
province of Iran, 39.5% of patients were female and 60.5% 
of cases were male.23 In a survey conducted in Kashan city 
of Iran, the incidence rate among men was more than that 
among women.14 Moreover, in another study conducted 
during 1992-2001 in Kermanshah, Iran, 52.4% of cases 
were male and 47.6% of patients were female.29 In another 

study in Ardabil of Iran, the incidence among women 
was more than that among men but the difference was 
not significant.28 In 2015 another study in Hamadan city 
of Iran also showed that 50.4% of cases were female.25 
In another study conducted in Sistan and Balouchestan 
during 2005-2008, the incidence among women was more 
than that among men.11 In a similar survey in southeast of 
Iran, the incidence rates among women and men were 81.8 
% and 18.2% respectively.30 The global and international 
reports from all around the world indicate that incidence 
rate of TB in males is higher than that in females at all ages 
except for children, in which female children developed 
TB more than males. The reason for male predominance 
is not thoroughly understood, however some studies have 
mentioned some explanations as difficulty in accessing 
health care, preference in receiving private practitioners 
such as traditional medicines, and lack of female sanitary 
centers.31 
The higher rate of incidence in females in our report can 
be resulted from the lifestyle of the women. In Sistan and 
Balouchestan province women are mostly housewives 
and have a lesser rate of literacy than men. They also 
experience successive parturitions and the impairment in 
body conditions and nutritional deficiency that can result 
in the further incidence of TB among women.3,23 
In this study the frequency of the patients in rural areas was 
more than that in urban areas. In another study in Qom 
province, 90% of TB patients were from urban areas.23 
Furthermore, in another study in Kashan, the majority 
of patients were from urban areas.14 In another study 
conducted in Hamadan 38% of patients were from rural 
areas and 62% of them were from urban areas.25 In a study 
conducted by Gholami et al, it was revealed that 73% of 
the patients were from urban areas and 27% of them were 
from rural areas.2 In a survey in Arak (1996-1997), Iran, 
68% of cases were from urban areas.32 In another study 
(2003-2007) in Damghan of Iran, 59.9% of patients were 
from urban areas.15,23 However, in a study conducted by 
Vorokhobkin Ius et al in Russia, the incidence rate in rural 
area was 1.5 times greater than that in urban areas.33,34 In 
another study by Long et al in Canada, a higher rate of 
incidence was observed in urban areas.35 However in the 
present study , we observed the high incidence rate of this 
disease in rural areas that can be because of the successive 
droughts and the invasion of sands to rural areas and 
subsequent increment of risk factors of TB like COPD in 

Table 2. Age Characteristics of Tuberculosis Patients During 2010-2013

Age (y) (Mean ± SD)
Year

2010 2011 2012 2013

New smear positive cases 55.5±21.8 57.6±22.0 56.9±20.8 58.4±19.5

New smear negative cases 56.2±21.5 52.7±22.0 54.3±21.0 53.0±20.4

New extra pulmonary 37.1±17.5 44.1±22.4 41.9±23.4 46.3±20.3

Recurrent cases 67.4±9.8 61.5±18.8 67.6±13.8 73.7±6.0

All new cases and recurrent cases 53.3±19.5 54.4±19.8 54.5±19.3 55.9±17.9

Table 3. The Frequency of Drug Resistance Among Tuberculosis 
patients

Drug
Resistance Rate Among Examined 

Cultures, No. (%)
Isoniazid 15 (3)

Rifampin 16 (3)

Ethambutol 0 (0)

Streptomycin 0 (0)

Isoniazid + Rifampin 7 (1.3)

No resistance 487 (92.7)

Total 525 (100)
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rural areas.
In this study, the highest rate of incidence was at the ages 
higher than 65 while the lowest age was between 5-9 
years old. In a study conducted by Saghafipour et al, 35% 
of patients were 65 years of age and older.23 In the study 
conducted by Alaei et al, the highest rate was observed 
among those aged between 61 and 70 years old.36 Yet in 
a study in Kordestan province of Iran, the highest rate 
of incidence was reported for population aged within 
40-70 years old.3 Moreover, in a survey conducted by 
Yousefnejad et al, 80% of patients were aged more than 40 
and 59.5% of patients were between 40 and 70 years old.3 
In a survey conducted in Hamadan, the highest age for TB 
patients was more than 70 years old.25 In a study conducted 
by Farchi et al in Italy, the highest rates were among 10-24 
year-old people.37 Moreover in a study conducted by Long 
et al in Canada, the highest rate was observed among 65 
year-old population and older.35 32 This trend of incidence 
in old ages can be because of immunosuppression and 
more sensitivity to pathogens in the old ages.38,39 
The standardized anti-TB drugs have been used for many 
years and it is reasonable to expect the occurrence of any 
drug resistance within the patients. Multi-drug resistance 
(MDR) to TB is resistance to at least isoniazid and rifampin 
(the most powerful drugs used in the first line of TB 
treatment). MDR can be resulted following inappropriate 
treatment, insufficient use of anti-TB drugs or low quality 
drugs used for TB treatment. In 2014, 480 000 cases of 
MDR TB were observed in the world, half of them were 
from India, Republic of China, and Russia. It is estimated 
that 9.7% of MDR TB cases are infected with extensively 
drug-resistant TB (XDR TB).40 In Iran the incidence rate 
of MDR-TB in cases without any history of treatment 
was 5%, while it was 48% in previously treated cases. 
Therefore, it is very important to pay attention to this 
burden of insanitary.39 In the present study, the highest 
rate of resistance was related to isoniazid and rifampin 
while there was no resistance to streptomycin and 
ethambutol. In another study conducted in Azerbaijan 
province of Iran in 2014 the highest rate of drug resistance 
was to streptomycin, rifampin, and isoniazid.41

Conclusion 
The present study revealed that Sistan area is an endemic 
region for TB; this is partially due to the climatic issues. 
Therefore, the people in Sistan region, especially women 
living in rural areas, should receive sufficient education to 
be protected against TB.
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