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Introduction: Tuberculosis (TB) is one of the most common and lethal infectious diseases.
Objectives: Due to the impact of biological, behavioral, socio-economic factors on the incidence of TB and 
the risks of the disease, we aimed to investigate the factors affecting TB in TB patients in Semnan.
Patients and Methods: All patients with confirmed TB, who were referred to primary healthcare centers in 
Semnan for receiving medication, enrolled in the study (2012 to 2016). Data collected from clinical records 
and in-person interviews. The questionnaire consisted of two parts; the first part was demographic data and 
the other was related to the risk factors for TB.
Results: The household crowding index was 1.86 ± 0.88. Most of patients (48.1%) were elderly (≥60 years 
old), female (59.7%), housewife (48.1%), had a pre-diploma education (63.6%), low-monthly income 
(62.3%) and married (63.6%). Around13.0% had diabetes. 20.8% drug abuser, 16.9% cigarettes and 
tobacco smokers, and 1.3% consumed alcoholic beverages. Besides, 40.3% were Afghans and 1.3% had 
the Pakistani nation.
Conclusion: Identifying and controlling the social, geographical and biological factors affecting the 
incidence and mortality of TB in different regions can help to formulate appropriate strategies for achieving 
global goals. These factors differ among native and non-native population.
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Introduction
Tuberculosis is a chronic infectious disease 
with various manifestations. The responsible 
microorganism, Mycobacterium tuberculosis, 
is usually transmitted from airborne particles 
from patients with pulmonary TB to others. 
After entering the lung alveoli, MT will be 
entrapped by macrophages and survived 
there. Just 10% of infected cases will get the 
disease. Then the migration of macrophages 
contaminates the regional lymph nodes. TB 
has many manifestations, affecting bone, 
the central nervous system, and many other 
organ systems, however it is primarily a 
pulmonary disease (1). 

According to the World Health 
Organization (WHO), the one-third of 
worldwide population is exposed with M. 
tuberculosis; From about 14 million definite 
cases of TB disease, 80% are living in 
developing countries. Accordingly, in 2014, 
9.6 million people infected with TB and 
nearly 1.5 million people died from TB (2). 

TB, after AIDS, is the second worldwide 
killer infectious disease, while half of the 

global burden of death from infectious 
diseases is associated with three diseases 
including AIDS, TB and malaria (3).

TB is at the tenth place in global burden of 
disease, since it is anticipated that by 2020, it 
will maintain its current status in the future 
as a major source of illnesses (2).

After World War II, there was a great deal 
of hope for controlling TB by vaccination as 
a public health tool which later became clear 
that this tool has a limited protective effect 
on TB epidemiology. After the availability of 
TB drugs, the controlling efforts for TB were 
focused on treatment. It had been anticipated 
that the appropriate coverage of effective 
treatment would reduce the incidence of 

Key point 

Various causes such as socioeconomic factors and 
immigration play a significant role in tuberculosis 
prevalence. By detecting risk factors in tuberculosis 
(TB) in different geographical areas, we can improve 
the knowledge for planning and screening of 
tuberculosis.
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TB, however, some recent observations have shown that 
the impact of the current control strategy (stopping TB) 
has been less than expected. Today, the emphasis is on 
the need to expand the TB control strategy and include 
more preventive efforts. One way to improve the current 
strategy is to prevent the risk factors of TB (4).

For entering to infection stage in addition to the presence 
of M. tuberculosis, host conditions and environmental 
factors are also important. Human immunodeficiency 
virus infection is the strongest risk factor for TB. Other 
risk factors are including; diabetes, long-term treatment 
with corticosteroids, immunosuppressive therapy, head 
and neck cancer, leukemia, lymphoma, malnutrition, 
silicosis, chronic renal failure and IV drug abuse (1).

The major risk factors for the epidemic TB are poverty, 
inequality and lack of food security, inappropriate working 
and living conditions, aging and various chronic diseases 
(5). In 2015, the WHO (2) introduced the “TB stopping” 
strategy. One of the main basis of this strategy is social 
support for reducing poverty and taking effective action 
for controlling of TB risk factors. The most important 
factors affecting TB are social determinants of health. Such 
as, the condition in which a person was born, grows up, 
lived and worked, as well as disease-fighting systems.

These systems are formed by a group of broader factors, 
namely, economics, social and politics policy. Namely, 
lower social classes of community have shown higher 
prevalence of the disease and accordingly shorter life 
expectancy. Workplace stress increases the risk of disease 
developing and people who have more control on their tasks 
have better health; job security increases well-being and 
job satisfaction, and unemployment can make symptoms 
of illness worse. Friendship, good social relationships and 
strong supportive networks also promote health at home, 
workplace and society. Patterns of TB disease distribution 
revealed the structure and wealth of communities (6).

In 2011, the commission of social determinants of 
health, indicated to inequity and lack of social protection 
as an effective factor in prevalence of TB (7).

Some of the social determinants of TB are including; 
occupation, education, biological factors such as age, 
gender, malnutrition and behavioral factors and habits 
such as cigarettes and alcohol drinking. In a study on the 
social determinants data in the United States, there was a 
relationship between TB and poverty, inequality in income 
and social capital (8). In another study, a relationship 
between TB and poverty and education was detected (9). 
A study in India has shown that diabetes mellitus, alcohol 
drinking, smoking, and malnutrition also contribute to 
the TB (10).

 Another study pointed the effect of financial crisis 
on increasing the risk of TB (11). Some of the suggested 
interventions for reducing the TB epidemics are: 
identifying social determinants of TB and taking measures 
for reduce the poverty and increasing of food security, 
improving working and living conditions and taking 

measures to smoking cessation and alcohol abstinence and 
prevention from chronic diseases such as diabetes (5).

Objectives
According to the above, the high global burden of TB 
and the impact of biological, behavioral, socio-economic 
factors on its incidence and the risks of the disease, 
we aimed to determine the factors associated with TB 
and vulnerable groups so by identifying the risk factors 
improve the knowledge for planning in this area.

Patients and Methods
Protocol
In a cross-sectional, descriptive study, 77 confirmed cases 
of TB were selected based on records in Semnan health 
center. The inclusion criteria were confirmation of TB 
(diagnosis based on positive culture), 18 years old and 
more and written informed consent to participate in the 
study. Incomplete or misleading records were excluded.

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. This study was approved by the research council 
of Social Determinants of Health Research Center, Semnan 
University of Medical Sciences (Ethics No. IR.SEMUMS.
REC.1395.151). Informed consent was obtained from all 
participants in the study. 

Statistical analysis
Patients’ data were collected from health centers and 
entered to a checklist. In order to analyze the data, patients 
were asked to complete the required information. The 
data were inserted to datasheet and analyzed in statistical 
software SPSS version 23.  Numerical and categorical 
variables were reported as mean ± standard deviation and 
number (percentage), respectively. 

Results
In this study, all 77 patients with confirmed TB (by culture) 
who were registered in health centers in Semnan during 
the years 2011 to 2016 enrolled in the study. The annual 
incidence of disease in the first year was 5.8/100 000 and 
in the last year 8.1/100 000 and 5 years incidence rate was 
9.1/100 000.

The mean age was 87.86 ± 56.88 years (minimum 18 
and maximum 98 years old). 37 patients (48.1%) had 60 
years old or more. 46 patients (59.7%) were female and 
31 (40.3%) male. 10 patients (13.0%) had diabetes and 
67 patients (87.0%) had not other disease. There was no 
case of HIV infection. Two patients (2.6%) had a history of 
taking immunosuppressive drugs and three patients (3.9%) 
had a history of chemotherapy. One person (1.3%) was 
immunocompromised (primary immunodeficiencies).

Sixteen patients (20.8%) were drug abusers and 60 
(77.9%) had no history of drug abuse. One patient (1.3%) 
also had a history of drug abuse that had abandoned. 
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Thirteen patients (16.9%) were smoker. Five patients 
(6.5%) also had a history of smoking and tobacco that had 
abandoned. One patient (1.3%) was drinking alcohol and 
one person (1.3%) had a history of alcohol abuse.

Around 30 patients were housewives, 20 workers and 10 
retired, and the rest were self-employment and employees 
or students. The educational level in 49 patients was below 
of diploma. About 45 patients had Iranian nationality 
and 31 (40.3%) were Afghan and one patient (1.3%) had 
Pakistani nationality.

The mean (±SD) of patients’ income was 
9 162 337 ± 3 091 203 Rls. (maximum; 17 000 000, 
minimum; 3 000 000 Rls). Most people with low income 
(62.3%). Four patients (2.5%) were under the coverage 
of relief foundation and two patients (2.6%) under the 
coverage of welfare organization. Of the patients, 64 
(83.1%) were residents of the city and 13 (rural) residents.

The mean (±SD) of the family members of the patients 
was 3.17 ± 1.59 (minimum; 1, maximum; 9). The mean 
(±SD) of number rooms in patients’ houses was 1.81 ± 0.59 
(minimum; 1 room and maximum; 4 rooms). The ratio 
of person to room was 1.86 (minimum rate was 0.50 and 
maximum; 5.00).

The mean (±SD) of the patients’ body mass index (BMI) 
was 23.15 ± 4 kg/m2, ranging from 16.89-34.16 kg/m2. The 
BMI in most patients (55.8%) was in normal range (18.5 
to 24.9 kg/m2).

Discussion
Environmental factors and some of the underlying 
diseases contribute to the increased risk of TB, and the 
identification of effective factors in each area will help in 
disease control and prevention. 

The number of patients with TB in Semnan was 
increased between 2010 and 2015. The incidence of TB 
in different parts of Iran has not shown a significant 
decrease in the last two decades (12). Prospective research 
in our country has even predicted a steeper slope for TB 
prevalence from 2009 to 2014 (13). The achievement of 
the WHO’s goals in reducing the incidence and mortality 
of TB indicated to carefully assess the factors affecting the 
incidence and mortality of TB (2).

Studies in developing countries show the need for more 
attention to epidemiological issues and social components 
along with clinical measures to achieve WHO goals in 
anti-TB affairs (7,14). 

Different regions of Iran are various in terms of health 
and infection indicators. Such research can therefore 
help achieve the goals of regional programs for health 
improvement. The geographical locations of Iran and its 
neighborhood with Afghanistan, Pakistan, Iraq and the 
newly independent northern states including Tajikistan, 
Armenia, Turkmenistan and Azerbaijan and also regional 
unrest in recent years indicate a necessity to determine 
the factors influencing the incidence, prevalence, pattern 
of disease, disability and mortality of TB and reviewing of 

current programs with regard to the variety of factors and 
their impact in different areas.

In this study, more than 40% of patients with TB in 
Semnan are non-native (immigrant from Afghanistan). 
The regression model obtained in 2016 identified migration 
as one of the main causes of TB (15). The WHO report in 
2017 indicated that the incidence of TB in Afghanistan was 
159 per 100 000 (2). The highest incidence of TB in Iran is 
in Sistan and Baluchistan province due to neighborhood 
with Afghanistan and Pakistan (12,16).

A systematic review of the social determinants of 
health between 1990-2017 reveals differences in these 
indices between native and non-native population (17). 
Investigating the causes and factors affecting the high 
prevalence of TB in Golestan province indicates the 
determining role of the origin of this region (Turkmen) 
(16). In the present study, a significant number of TB 
patients were not native. However, lower prevalence of the 
disease in central areas, including Semnan, does not allow 
for analysis of its trend.

The second wave of TB prevalence has a strong 
association with emerging diseases such as AIDS and 
immunodeficiency and has been identified as the leading 
cause of mortality in AIDS. Worldwide incidence of TB-
AIDS was about 12% and about half of cases originated 
from Asian-Pacific region (18). Our study reported only 
one person with AIDS (1.3%). Comparing incidence of TB 
in HIV cases in different countries also indicated lower 
percentage of this co-infection in Iran. Therefore, AIDS 
could not be a major determinant of TB burden in our 
country (19). 

The mean age of patients with TB in our study was 
56.78 years which had substantial difference compared to 
other studies. The mean age of patients with TB in Khazaei 
study (20) in Hamadan was the same as our study, 50-51 
yeares in north of Iran highlighted by Babamahmoodi et 
al (21) and 42 years in Ardabil province (22), which were 
less than in compare of mean age of patients in our study.

In our study, 48.1% of patients were elderly (60 years 
age and older); the highest incidence of TB in the study 
by Khazaee et al in Hamadan province during 2005 to 
2011 was over 60 years (20). So, TB incidence has shown 
strong age association (23). Even mean age TB cases of 
Sunnetcioglu et al in Turkey (24) and Atif et al in Pakistan 
(25) were less than 40 years.

It is a well-known fact that  the immune system is 
suppressed by aging and the chance of involvement of TB 
infection increases and it can be considered as a potential 
risk factor for TB. Odds of delay in diagnosis, drug 
interaction and resistance, frailty and its complication, 
poverty, recurrence of TB be increased by aging (26-28). 
Another point is that older people are less aware of health 
warnings and therefore have less attention to health issues; 
besides, older people are more exposed to predisposing 
risk factors such as various chronic diseases, including 
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diabetes, which, by weakening the immune system, makes 
it easier involvement of TB.

The impact of urbanization on TB has been investigated 
in several studies. Population density increases the chances 
of being exposed to air pollution, more environmental 
pollutants and pathogens (29-31). Abundant immigration 
increases vulnerable populations on the outskirts of cities, 
which have low level of health and social services coverage 
and as a floating population should be given greater 
attention in infectious diseases such as TB (30). In this 
study, 64 out of 77 patients (83%) were from urban areas, 
more than similar studies in Salmas 2006-2015 (40%) 
(32), Hamadan (60%) (20), North of Iran (53.8%) (21). Of 
course, changes in recent years in the national divisions 
in Semnan province (increasing cities and decreasing 
rural areas) can also play a role in this difference. On the 
other hand, TB screening and treatment system – DOTS 
(Directly Observed Treatment Short) course – in urban 
areas seems to be more effective.

Therefore, it is estimated that urban residents, probably 
due to more follow-up and access to more diagnostic 
methods, the chance of diagnosis is better and of course, it 
is expected that the prevalence of TB was higher in urban 
than rural areas.

Gender-related differences in immune response to 
Mycobacterium tuberculosis (33), location of involvement, 
diagnosis, access to health care, incomplete follow-up and 
treatment have been studied in various studies (34-37). 
In low-income countries such as Brazil, men are more 
likely to be diagnosed, treated incompletely, and died 
from pulmonary TB (36). In contrast, research findings 
in Bangladesh have shown a significantly longer delay in 
diagnosis and entry into the DOTS program in women 
than in men (34). Extrapulmonary TB and negative smear 
have also been reported significantly higher in women 
than men (38). While epidemiologic study in Iran showed 
no significant gender differences in extrapulmonary TB 
(22).

In our study, approximately 60% (n = 46) of the patients 
were female. Sex differences in TB prevalence were 
controversial in different regions, ratio of female patients 
was 38% in north of Iran, which was similar to our study 
(37). However, in Nepal, female gender was identified as 
a major risk factor for TB (34). In a study in Hamedan 
province during the years 2005 to 2011, the results showed 
that the incidence of TB in women was more than that in 
men (21).

Khazaei et al, in a population-based study found that 
non-pulmonary TB was significantly higher in women 
than men (20). This finding is similar  to our study. This 
issue can be due to the job and also the status of the 
woman in the different culture and nations, since most 
women with TB in the present study were  housewives, 
and given the nature of the TB which is a recurrent and 
communicable  disease, probably due to lower awareness 

of  housewives  about the prevention and transmission of 
the disease, they have not been protecting themselves 
against the risk factors associated with TB. However, we 
did not aim to study the knowledge and attitude of people 
about TB; Therefore other studies can be conducted with 
this purpose. Recognizing the risk factors for the onset 
or recurrence of TB and, consequently, educating about 
avoiding these risk factors is necessary.

This issue can be due to the job and also the status of 
the woman in the different culture and nations, since most 
women with TB in the present study were  housewives, 
and given the nature of the TB which is a recurrent and 
communicable disease, probably due to lower awareness of 
housewives about the prevention and transmission of the 
disease, they have not been protecting themselves against 
the risk factors associated with TB; however, we do not 
aimed to study the knowledge and attitude of people about 
TB, but other studies can be conducted with this purpose. 
Recognizing the risk factors for the onset or recurrence 
of TB and, consequently, educating about avoiding from 
these risk factors is necessary.

In our study, 10 patients (13.0%) were diabetic. Sixteen 
patients (20.8%) were drug abusers, 13 patients (16.9%) 
had a history of smoking and tobacco, and one person 
(1.3%) was drinking alcohol. One (1.3%) had a history 
of drug abuse who quitted. Five people (6.5%) also had a 
history of smoking and tobacco that quitted. One person 
(1.3%) had a history of drug abuse who quitted.

In a descriptive study conducted in Mazandaran 
province, Abedi et al found that diabetes and smoking 
can be considered as an important risk factor for TB. 
Therefore, in the case of respiratory symptoms, TB 
should be considered as one of the important differential 
diagnoses (37). 

In addition, Sarvi et al studied the epidemiological data 
of TB in 28 provinces of Iran from 2001-2006. Findings 
showed that reducing the amount of smoking had a 
positive impact on the reduction of TB in Iran (15). 

Gupta and colleagues found that diabetes mellitus, 
smoking and alcohol are the most important risk factors 
for TB; it has been recommended that patients with 
diabetes mellitus who have pulmonary symptoms should 
be screened for TB (10). 

Diabetes is associated with increase risk of active TB, 
and diagnosis ad control of diabetes could have a major 
impact on the control of TB (37,38).

In this study, 9.1% of patients had malnutrition (BMI 
<18.5 kg/m2). In a large epidemiological study in more 
than 200 countries, the malnutrition rate in the Iranian 
population was 12.1% (39).

Other studies found that there is a two-way link 
between malnutrition and TB; malnutrition is a health 
outcome and thus risk factor for diseases; on the other 
hand, malnutrition and its immunosuppressive effects can 
result in complications and drug-resistant TB. Therefore, 
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screening for the prevention and treatment of malnutrition 
can play an important role in reducing the burden of TB in 
the community (10,15,17).

Most of patients in our study were low income (62.3%). 
Six patients (7.8%) were supported by supportive 
organizations. In another study, the results of the function 
estimation showed that increased per capita income, health 
care, education and sport expenditure, have a positive 
impact on the reduction of TB in Iran (15). Low-income, 
possibly due to the inability of the people to taking of 
appropriate health care, and the disruption of social and 
health conditions, including malnutrition, can lead the 
person to a defective cycle and increase the risk of TB. 
Other researchers also found malnutrition and poverty is 
a major risk factor for the spread of TB (1,4,7).

Several  studies highlighted strong correlation between 
TB and poverty; Therefore poverty could increase the 
incidence of TB, and the incidence of TB is associated 
with rising poverty. Additionally, a significant fraction of 
the annual income of the family spends on TB treatment 
(12,14,16). This matter confirms the importance of 
economic poverty effect on TB, which is similar to our 
study results. Besides, economic poverty leads to the lack of 
collaboration of the patient with TB during the treatment 
period, and thus increases the possibility of transmitting 
the disease to others, especially family members and 
relatives, and consequently, increases the prevalence of TB.

Jiba et al indicated that social determinants affecting the 
discontinuation of treatment for TB are categorized into 6 
main themes: lake of social support, notoriety duo to TB, 
work place issues, poverty, imprisonment and drug abuse 
during the treatment period (40). These points emphasize 
the importance of the role of poverty in TB. Arinaminpathy 
et al have shown a strong association between improving 
the economic status and the occurrence of TB, therefore, 
a relationship between the economic productivity losses 
during the recession and the increase in incidence of TB 
was seen (11).

Our study results showed that the majority of patients 
had high school degree and lower (63.6%). Epidemiological 
studies evaluated the social determinants of TB and found 
that illiteracy, unemployment and low welfare increases 
the risk of TB (14,15,17). These findings are similar to our 
study. A recent study has shown that TB is associated with 
low education, poverty and high population density (9). 
Low-awareness about the methods of disease transmission 
as well as its protective methods can explain the high 
prevalence of TB in people with low educational levels.

In this study, there were some limitations. One of the 
limitations of our study was the lack of control group 
to evaluate the chance ratio of related risk factors in 
the incidence of TB and, consequently, to improve the 
outcome. One of the other limitations was the inability 
of the patients in recalling a number of variables. On 
the other hand, there are several variables that affect TB, 

which, of course, we could not evaluate all of them in our 
study.

Conclusion
Overall, the results of this study showed that various 
causes such as biological, behavioral, socioeconomic and 
economic factors affect TB prevalence, and immigration 
also plays a significant role in TB. The most common 
risk factors for occurrence of TB in our study were aging, 
diabetes and drug abuse, which are different from those 
in the world such as AIDS and poverty, and therefore in 
this geographical area special attention is needed in these 
groups for screening of TB.

Suggestions for future studies
This study was conducted in a limited population and 
more studies are recommended, especially in Iranian 
societies, by considering limitations.

TB screening is recommended for early patients 
identification at high risk population, in order to manage 
early treatment and control and more satisfactorily. 

Limitations of the study
One of the most important limitations in this study was 
that most of the patients were from low socio-economic 
classes, and this was an obstacle to following up, which was 
resolved by several follow-ups.
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