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Abstract
Background: Tuberculosis (TB) is an infectious disease which can be lethal in most cases. About 7 million people are infected with
TB worldwide. The disease is a major health challenge in developing countries and also in several parts of Iran. Ninety-five percent of
3 million deaths caused by TB annually occur in developing countries. Bearing in mind concerns by WHO about a lack of TB statistics
in Iran, this survey aims to study the epidemiology of tuberculosis from 2006 to 2015 in Salmas, Iran.
Methods: This cross-sectional study was carried out on the data obtained from personal health records of 3195 people who were
referred to the community health center in Salmas from 2006 to 2015. Patients participated in the study by filling out a checklist.
Data was analyzed statistically using version 21 of SPSS software. Chi-square, t-test and the Cochran-Armitage χ2 test for trend were
performed.
Results: Out of a total of 3195 patients, 84 patients (42 male and 42 female) were identified as smear-positive; 42 smear-positive
patients were from the urban areas (50%) and 42 patients from the rural regions (50%). Of all TB cases, 64 patients were diagnosed
with pulmonary tuberculosis (76%), while 20 patients suffered from extra-pulmonary tuberculosis (24%). The TB incidence rate was
0.16.
Conclusions: The present study shows that there is a decline in pulmonary tuberculosis incidence rates in Salmas but extrapulmonary TB has shown an increase as a results of poverty, population dynamics, inadequate healthcare, failure to control the
diseases, income inequality and physio-psychological stress. Medical care delivered by health providers on a monthly basis is expected to reduce the incidence of tuberculosis in the city in the near future.
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1. Background
Tuberculosis (TB) is a chronic contagious infection
caused by Mycobacterium tuberculosis in most cases. The
most common site of involvement are the lungs, but one
third of the cases also involve other organs (1). About 7
million people are infected with TB bacilli worldwide, of
which 5 to 10% may contract the disease. Annually, TB
causes 3 million deaths of which 95% happen in developing countries and 5% in developed countries (2). In extrapulmonary tuberculosis, almost all body organs are at
risk, but the most commonly involved areas are the lymph
nodes, pleura, urogenital system, bones, intestines and
meninges. Proper pharmacotherapy treats almost all infections caused by susceptible strains. Without treatment,

more than half of the cases will die within 5 years. Transmission usually occurs through airborne droplets when an
infected person contaminates air by breathing or coughing (3).
Poverty, war, migration, social instability, and homelessness are the factors leading to increase incidences of tuberculosis. Eighty percent of TB cases are concentrated in
22 countries across Asia and Africa. Asian countries such as
China, India, Indonesia, Bangladesh, and Pakistan account
for more than half of TB cases (4). Two important factors in
the spread of M. tuberculosis are overcrowding and populations with low inherent resistance. The disease transmits
by personal contact with patients. Patients with active tuberculosis placed in a sealed environment can infect peo-
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ple in close contact within 12 hours. A patient with firstline drug-resistant TB could infect people in 4 hours (5).
TB prevalence is not the same in all parts of Iran. It has
a high prevalence in the border provinces, such as Sistan
and Balouchestan, Khorasan, Golestan, Hormozgan and
Khuzestan (6). Some studies have reported significant decreases in TB trends in Iran (7-9). This study aims to investigate the epidemiology of tuberculosis in Salmas from 2006
to 2015.
2. Methods
This cross-sectional study was designed in Salmas in
2015. Salmas is the capital of Salmas County, West Azerbaijan province, Iran. It is located near the eastern border
with Turkey. According to the 2016 census, the city’s population is 196546, of which 101440 people live in its urban
areas and 95406 people live in the rural areas. Salmas has
two community health centers in its urban areas and nine
rural health centers. This study was carried out in a central health center laboratory. Personal health records of
all patients with suspected pulmonary tuberculosis were
inspected. TB cases were defined according to IDSA guidelines (10). The census-sampling method was used and a total of 3195 people were studied. To collect data, a checklist was designed to gather information about age, gender,
place of residence, occupation, extra-pulmonary TB background, etc. Data was analyzed statistically with the SPSS
software version 21 using descriptive statistics, chi-square
and t-test at a significance level of P < 0.05. Furthermore,
the Cochran-Armitage χ2 test for trend was performed. The
incidence rate was determined using the following equation:
Incidence rate = (New cases/Population at risk) × 10n
3. Results
During 2006 - 2015, a group of 3195 patients suspected
of tuberculosis were examined. The average age for smearpositive men and women was respectively 42.24 ± 3.291
and 43.86 ± 2.964, within the age range of under a year to
80, with a P value of 0.05. The number of smear-positive
patients was identified as 84, with 42 men (50%) and 42
women (50%). In this study, the incidence rate of TB was
0.16.
Out of 84 infected patients with positive smears, 42
were from the urban areas and 42 (50%) from the rural regions (50%). Table 1 shows eight age groups among which
the most frequently infected group is aged 51 - 60 while
children are the least frequently infected age group.
Tuberculosis was rampant from 2006 to 2008; but the
incidence of the disease declined in the following years. In
2

Table 1. Age-Frequency Distribution of Tuberculosis Infected People During 2006 2015 in Salmas
Age Group (y)

No.

Frequency (%)

Female

1

1

Male

1

1

Female

6

14

Male

9

21

Female

5

12

Male

4

10

Female

7

17

Male

5

12

Female

3

7

Male

7

17

Female

12

29

Male

7

17

Female

4

10

Male

4

10

Female

4

10

Male

5

12

Female

42

100

Male

42

100

Overall

0 - 10

2

11 - 20

15

21 - 30

9

31 - 40

12

41 - 50

10

51 - 60

19

61 - 70

8

71 - 80

9

Total

84

the present study, 64 cases were identified as pulmonary
TB (76%) and 20 cases as extra-pulmonary TB (24%). Figure
1 shows the frequency of patients based on the type of tuberculosis during the 2006 - 2015 period.
Table 2 indicates the frequency of patients with positive and negative smears (Figure 2). Out of these, 84 people had positive smears (3%) and 3111 people had negative
smears (97%). In 2008, there were 24 cases who were tested
smear-positive, making it the year with the highest preva-
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Figure 1. Frequency of patients based on type of tuberculosis during 2006 - 2015
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Table 2. Frequency of Sputum Smear-Negative and Smear-Positive Pulmonary TB
During 2006 - 2015
Year

No.

Frequency (%)

320

11

23

27

2006

Negative
Positive

400

Presumptive TBa
343

Negative smearb
Positive smear

300

2007
Negative smear

399

13

Positive smear

20

24

Negative smear

264

8

Positive smear

24

28

Negative smear

319

10

Positive smear

3

4

Negative smear

377

12

Positive smear

4

5

2008

288

2009

Mean

419

200

322

100

2010

381

0

2011

379
Negative smear

376

12

Positive smear

3

4

Negative smear

277

9

Positive smear

4

5

Negative smear

263

9

Positive smear

1

1

Negative smear

251

8

Positive smear

1

1

Negative smear

256

8

Positive smear

1

1

Negative smear

3111

100

Positive smear

84

100

Year

2012

281

Figure 2. Frequency of patients with positive and negative smear during 2006 - 2015

264

257

in 2010, urban patients had the highest frequency of visits but in 2013 it was patients from rural areas who had the
most visits to the community health center. In this study,
the average for urban and rural visits is 129.00 ± 20.103 and
193.200 ± 12.711, respectively, which is not significant due to
the P value of less than 0.05.

3195

4. Discussion

2013

2014

252

2015

Total

a

Total number of TB suspect patients in a year.
b
Smear test, radiography and clinical symptoms didn’t confirm TB.

lence of tuberculosis (28%). The lowest incidence of tuberculosis occurred in 2007 with 399 patients testing negative
for their smear. From 2013 to 2015, the incidence of the disease dropped to 1%. In the present study, positive and negative smear averages for patients visiting Salmas Community Health Center over the course of a year were 310.20 ±
17.875 and 8.40 ± 3.078, respectively. P value is 0.000 which
is less than 0.05 and indicates the insignificance of the correlation. Standard deviation is 56.527 and 9.732 for negative smears and positive smears, respectively. In this study,
the trend of TB was not meaningful and a decline was observed.
Table 3 summarizes the annual frequency of urban and
rural patients. In 2010, most of the patients were from the
urban areas while in 2015 it was the rural patients who had
the most visits to the community health center. Moreover,
Int J Health Life Sci. 2018; 4(2):e80210.
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In 2015, the incidence rate of tuberculosis was estimated to be 10.4 million patients, of whom 5.9 million
were men (56%), 3.5 million were women (34%), and 1 million were children (10%), while the newly diagnosed cases
of HIV only amounted to 1.2 million (1). Although the overall TB incident rate has declined globally since 2000, statistics vary in different countries (2). India, Indonesia, China,
Nigeria, Pakistan and South Africa accounted for 60% of
the new cases. Major advances in TB prevention and care
in these countries determine global progress. From 2014
to 2015 the rate of decline in TB incidence remained at only
1.5% (1).
Prevalence of TB differs across Iran.
Compared
with central Iran, border provinces such as Sistan and
Balouchestan, Guilan, East and West Azarbaijan, Kudristan, Golestan, Khorasan and the southern coasts show
a higher prevalence of TB. Individual circumstances,
healthcare, lifestyle, the socio-economic status and environmental variables are factors affecting the prevalence
of TB (3, 4). Considering that TB is partially controlled in
Iran, the high incidence of the disease in border provinces,
3
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Table 3. Frequency of Urban and Rural Patients in an Annual Order
Date of admission

No.

Percent, %

2006
Referral rural health center

193

57.829

Referral urban health center

159

45.170

Referral rural health center

292

69.689

Referral urban health center

127

30.310

Referral rural health center

159

55.208

Referral urban health center

129

44.791

Referral rural health center

215

66.770

Referral urban health center

107

33.229

2007

2008

2009

2010
Referral rural health center

145

35.539

Referral urban health center

263

64.460

Referral rural health center

183

48.284

Referral urban health center

196

51.715

Referral rural health center

167

59.430

Referral urban health center

114

40.569

Referral rural health center

195

73.863

Referral urban health center

69

26.136

2011

2012

2013

2014
Referral rural health center

189

75.00

Referral urban health center

63

25.000

Referral rural health center

194

75.486

Referral urban health center

63

24.513

2015

Total
Referral rural health center

1932

Referral urban health center

1290

indicates that screening of migrants could play a major
role in TB prevention (5).
Since ancient times, humankind has known TB as a
chronic pulmonary disease which also involves other body
organs. Generally, 85% of the diagnoses are for pulmonary
TB while 15% of cases manifest as extra-pulmonary TB. The
latter involves the lymph nodes, pleura, urogenital system, bones, intestines and meninges (11). Findings of the
present study indicate that 68% of patients were diagnosed with pulmonary TB and 32% suffered from extrapulmonary TB, involving lymph nodes (15%), bones (6%),
skin (3%), pleura (3%) and other organs (5%). Metanat et al.
reported 23.2% extra-pulmonary TB manifestations in Zahedan, similar to the findings of Jamshidi et al. in Ilam indicating 19.2% extra-pulmonary TB manifestations (6, 12).
Compared to surveys conducted in other parts of Iran,
extra-pulmonary TB has shown an increase in this study
which could be rooted in poverty, population dynamics,
inadequate healthcare, failure to control the diseases, in4

come inequality, and physio-psychological stress (13). Due
to the lower load of the bacillus, patients suffering from
extra-pulmonary TB are tested negative for their smear,
making it difficult to diagnose TB (14).
In the survey carried out by Rahmanian et al. in
Jahrom, 8.29% extra-pulmonary TB manifestations were reported which mostly involved the lymph nodes (54.31%),
pleura (22.85%), and bones (14.28%) (15). Hazrati et al. reported 43.8% extra-pulmonary TB manifestations in Ardabil. Lymph nodes (25.4%), pleura (17.2%), bone (15.7%),
and eyes (7.5%) were the most involved organs (16).
Ebrahimzadeh et al. reported 70% pulmonary TB and 30%
extra-pulmonary TB manifestations in Birjand. The latter mostly involved lymph nodes (22.6%), vertebral column (15.1%), and pleura (10.3%) (17). The findings of the
present study did not correspond to the surveys conducted
in Jahrom and Ardabil but agreed with findings in Birjand.
In the present study, 81 patients were smear-positive
(3%) and 3111 patients were smear-negative (97%). In the
study Gholami et al. carried out in Urmia, 151 patients
tested smear-positive (69.1%) and 97 patients were smearnegative (30.9%) (18). Mohamadi Azni et al. reported
that among 79 patients suffering from pulmonary TB, 38
patients were smear-positive (48%) and 41 patients were
smear-negative (52%) (19). Beiranvand et al. in Ilam
reported that 76.1% of patients tested positive for their
smears and 23.9% of patients tested negative (20). In the
present study, both sexes, shared an equal distribution of
TB. Among patients aged 51 to 60, women with 12 cases of
TB outnumbered men. In the study Mohamadi Azni et al.
carried out in Damghan, 45 patients were male (50.57%)
and 44 patients were female (49.43%); 27 cases of TB were
reported among patients older than 70 (19). In Urmia,
Gholami et al. reported that male patients (164, 66.1%)
outnumbered female patients (84, 33.9%) (18). Generally,
various studies have shown different results worldwide.
Some studies pointed to a higher prevalence of TB among
women while other surveys stated otherwise (21-24). Different levels of healthcare for men and women in different
studies could be the reason for the disagreement. Factors
such as education, nutrition, matrimony, diseases (cirrhosis, rheumatic diseases, silicosis, AIDS, chronic kidney and
liver diseases), geographic location, exercise, smoking, and
alcohol influence TB prevalence and incidence.
4.1. Conclusion
It seems that TB is more common among groups tackling overcrowding, malnutrition, poverty, unemployment,
political instability, and especially poor health education
(25). In order to achieve global targets, there is a drastic
need to improve case detection rates, particularly by involving all healthcare providers in DOTS activities (26). UnInt J Health Life Sci. 2018; 4(2):e80210.
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fortunately, this study failed to reach consensus on information about TB suspect patients. Data collection was restricted because other health centers in Salmas were not
able to provide valuable information on their patients. Precise and accurate information on per capita income, health
expenditure, health education, illegal immigration, smoking, substance abuse, and access to findings such as clinical symptoms and radiography results would be a tremendous help in evaluating the collected data.
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