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Introduction
Tuberculosis (TB), caused by Mycobacterium TB, 
primarily affects the lungs and is transmitted through 
airborne particles produced by coughing, sneezing, or 
spitting from infected individuals. Despite being both 
preventable and curable, TB remains a major public 
health threat, particularly in low- and middle-income 
countries. 1 

According to the World Health Organization (WHO), 
in 2020, an estimated 10 million new TB cases and 1.5 
million deaths occurred globally, making TB the leading 
cause of death from a single infectious agent. 2 In the 
same year, the estimated TB incidence in the Eastern 
Mediterranean Region was 112 per 100,000 population, 
while in Iran, it was reported at 13 per 100,000.3 
Several social determinants, including overcrowded 
and substandard housing, malnutrition, diabetes, HIV 
infection, tobacco use, and alcohol abuse, are recognized 
risk factors contributing to TB transmission and 
progression. 4 

The WHO declared TB a global emergency in 1993. As 
part of the End TB Strategy, the global targets are a 90% 
reduction in TB incidence and a 95% reduction in TB 

mortality by 2035, compared to 2015 levels. 5

In Iran, data from 1990 to 2014 suggest a decline in 
TB prevalence between 1995 and 2010, followed by an 
upward trend thereafter. 6 Regional studies have reported 
similar findings, such as a rising incidence of TB in 
West Azerbaijan province between 2001 and 2010 7, and 
national projections also indicate a growing trend in TB 
incidence across the country. 8

Although Khuzestan Province ranks average in terms 
of smear-positive pulmonary TB (SPPTB) incidence 
compared with other provinces in Iran, its geographic 
proximity to Iraq and its shared borders underscore the 
need for vigilant surveillance and tailored public health 
responses. 9 Understanding time trends in TB incidence 
in southwest Iran is essential for assessing disease 
burden, identifying high-risk groups, and evaluating the 
effectiveness of local TB control programs. 

Temporal trend analysis using Joinpoint regression 
models can provide valuable insights into changes in 
TB incidence over time and inform evidence-based 
strategies for disease prevention and control. This 
method is particularly effective for detecting points in 
time when statistically significant changes occur, such 
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Abstract
Background and aims: Tuberculosis (TB) remains a major global health concern and one of the 
leading causes of death among infectious diseases. Accurate surveillance of incidence trends is 
essential for planning and implementing effective control strategies. This study aimed to assess 
the temporal trends in TB incidence in Dezful, Khuzestan Province, southwestern Iran.
Methods: This ecological study analyzed TB incidence data from March 21, 2011, to March 
20, 2025. Data on new TB cases and population size were obtained from the Health Deputy 
of Dezful University of Medical Sciences. Joinpoint regression analysis was applied to estimate 
annual percentage changes (APCs) and average annual percentage changes (AAPCs) in TB 
incidence over time.
Results: TB incidence was higher among males. From March 21, 2011, to March 20, 2025, the 
overall incidence of TB in Dezful demonstrated a statistically significant decreasing trend, with 
an AAPC of –3.65% (95% CI: –5.91 to –1.40). A considerable declining trend was observed 
in females [AAPC: –5.25% (95% CI: –7.49 to –2.98)], whereas the reduction in males [AAPC: 
–2.57% (95% CI: –5.28 to 0.10)] was not statistically significant.
Conclusion: The incidence of TB in Dezful showed a significant decline among women over the 
study period, but no significant reduction was observed among men.
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as increases or decreases in incidence following public 
health interventions, behavioral shifts, or external factors. 
Therefore, Joinpoint regression was selected in this study 
to identify potential inflection points and estimate the 
average annual percent change (AAPC) in TB incidence 
over the study period. 10

Accordingly, the present study aimed to evaluate TB 
incidence trends in the northern region of Khuzestan 
Province, focusing on age- and sex-specific subgroups 
from March 2011 to March 2025. The findings aim to 
support local TB control efforts, evaluate progress toward 
sustainable development goals, and inform the design of 
targeted interventions.

Materials and Methods
Study Area
This ecological study was conducted in Dezful County, 
Khuzestan Province, southwestern Iran. According to 
the most recent national census (2024), the population of 
Khuzestan Province was 6,462,509 individuals. 11 During 
the study period (2011–2025), the population of Dezful 
County varied between 470,096 and 490,712, reflecting 
demographic changes over time.

Data Collection
Data on newly diagnosed TB cases and population size 
were obtained from the TB registry of the Health Deputy 
of Dezful University of Medical Sciences, covering 
the period from March 21, 2011, to March 20, 2025 
(Farvardin 1, 1390- Farvardin 1, 1403 Hijri Shamsi). Data 
were stratified by sex (male/female) and age groups (0–19, 
20–29, 30–59, and ≥ 60 years).

Analysis 
Crude incidence rates of TB were first calculated 
separately for men and women across predefined age 
groups. To account for differences in age distribution, 
direct age standardization was applied using the 2000 
World Standard Population as the reference. 12 Age-
standardized incidence rates (ASIRs) were then expressed 
per 100,000 population using the following parameters: 
(1) the number of newly diagnosed TB cases in each age 
group (numerator), (2) the corresponding age-specific 
population (denominator), and (3) the weights of the 
standard population.12

Temporal trends were assessed using Joinpoint regression 
analysis, which estimated the annual percentage change 
(APC) and AAPC in TB incidence over time. The model 
identified significant changes in trends and computed 
the rate of change between joinpoints, along with 95% 
confidence intervals (CIs). A P-value < 0.05 was considered 
statistically significant. All analyses were performed using 
the Join point software, version 4.8.0.1.

Results
TB Statistics in Dezful, Khuzestan
Between 2011 and 2025, a total of 1,343 new cases of TB 

were recorded in Dezful County, including 860 cases 
among men (64.0%) and 483 among women (36.0%). 
Throughout the study period, the age-standardized rates 
(ASRs) were consistently higher in men than in women 
(Table 1).

Time Trend of TB in Dezful, Khuzestan 
Over the study period, a decreasing pattern was observed 
in the ASR of TB across the total population. The highest 
ASIRs were reported in the early years of the study (e.g., 
22.10 per 100,000 in 2011), while the lowest were observed 
at the end of the period (e.g., 16.39 per 100,000 in 2025). 
The decline was particularly notable among women, with 
the ASRs dropping from 22.78 in 2011 to 13.26 in 2025. 
A similar but less markedpattern was noted among men, 
ASRs declining from 21.86 to 19.37 per 100,000 during the 
same period.

Table 2, presents the results of the trend analysis. 
Overall, TB incidence demonstrated a statistically 
significant decrease of 3.65% per year (AAPC = –3.65%, 
95% CI: –5.91 to –1.40, P < 0.001). When stratified by sex, 
a significant downward trend was observed in women 
(AAPC = –5.25%, 95% CI: –7.49 to –2.98, P < 0.001). 
Among men, although the AAPC was negative (–2.57%), 
the decline was not statistically significant (95% CI: –5.28 
to 0.10, P = 0.060). Therefore, the decreasing pattern in men 
should be interpreted with caution, as the value exceeds 
the conventional threshold of statistical significance.

Figure 1 presents the ASRs of TB in Dezful County 
from 2011 to 2024, stratified by sex. Joinpoint regression 
analysis revealed no joinpoints in any of the three groups 
(men, women, and total population), suggesting a linear 
trend across the study period. The figure illustrates a 
steeper downward slope among females compared to 

Table 1. Frequency and ASIR of TB per 100,000 Among Men and Women in 
Dezful, Khuzestan Province, Iran (2011-2025) 

Year (Hijri 
Shamsi)

Women Men Total 

New 
Cases

ASR* per 
100,000

New 
Cases

ASR* per 
100,000

New 
Cases

ASR* per 
100,000

2011 (1390) 43 22.78 56 21.86 99 22.10

2012 (1391) 35 18.53 74 29.94 109 24.31

2013 (1392) 44 22.26 69 29.60 113 26.04

2014 (1393) 37 19.15 72 25.76 109 22.44

2015 (1394) 44 22.36 66 25.62 110 23.96

2016 (1395) 41 19.62 60 21.99 101 20.82

2017 (1396) 32 15.53 69 25.02 101 20.40

2018 (1397) 34 18.18 73 32.68 107 25.56

2019 (1398) 35 15.80 60 27.52 98 22.13

2020 (1399) 26 12.96 45 20.01 71 16.54

2021 (1400) 27 12.75 49 19.47 76 16.21

2022 (1401) 30 13.36 59 21.69 89 17.62

2023 (1402) 23 9.94 52 18.60 75 14.34

2024 (1403) 32 13.26 53 19.37 85 16.39

Note. TB: Tuberculosis; *ASIR: Age-standardized incidence rate (calculated 
using the WHO 2000 World Standard Population).
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males, indicating greater reductions in TB incidence 
among women during the study period.

Discussion
The present study examined temporal trends in TB 
incidence in northern Khuzestan Province from 2011 to 
2025. Findings revealed a statistically significant decrease 
in TB incidence among women. Among men, the trend 
was also downward but not statistically significant. These 
results suggest improvements in TB control across both 
sexes, though reductions have been more pronounced 
among women. 

Globally, diverse trends in TB incidence have been 
documented. Several studies have reported an increasing 
incidence in specific populations or contexts. For 
instance, a study in Japan from 1993 to 2015 reported a 
rising TB trend, particularly attributed to demographic 
aging.13 Similarly, an upward trajectory was noted among 
migrants in Brazil between 2014 and 2019, highlighting the 
influence of migration and socioeconomic vulnerability in 
TB epidemiology.14 Another study in northeastern Brazil 
indicated a significant rise in TB cases, especially among 
males under 20 and those aged 20–39, during the 2001–
2016 period. 15 Although these findings suggest a growing 
burden among men, our study revealed a declining trend 
in TB incidence for both sexes in northern Khuzestan 
between 2011 and 2025; however, the reduction in men 

was not statistically significant. These differences may 
reflect variations in population structure, healthcare 
access, and exposure to risk factors across settings.

In contrast, multiple studies have demonstrated 
declining TB incidence over time. For example, a Brazilian 
study reported reductions in TB rates among individuals 
aged 20–59. 16 Notably, in our study, the AAPC in TB 
incidence among women exceeded that reported for the 
Brazilian population. In Southern India, TB incidence 
declined significantly between 2010 and 2019, largely 
attributed to expanded DOTS coverage and improvements 
in health infrastructure. 17 Similarly, a comprehensive 
analysis by Cui et al demonstrated a decreasing ASIR in 
China, India, and the United States between 1992 and 
2017 for both sexes. 18 In comparison, our study’s trend 
among women mirrors these international patterns, 
although with a steeper decline.

China continues to show remarkable success in reducing 
TB incidence, with national data revealing a downward 
trajectory from 2004 to 2019 19, further substantiated by 
a detailed epidemiological study covering 2005–2016. 20 
In India, TB incidence declined steadily for both men and 
women between 1990 and 2019, with women experiencing 
a more pronounced decline. 21 Likewise, in Brescia, Italy, 
a 54.6% decrease in TB incidence was reported between 
2004 and 2020, attributed to coordinated public health 
interventions and improved living standards. 22

Table 2. APC and AAPC of TB in Dezful, Khuzestan Province, Iran (2011–2025)

Group Segment Period APC (%)
95% CI 

(Lower–Upper)
P-value AAPC (%)

95% CI 
(Lower–Upper)

P-value

Men 1 2011–2025 –2.57 –5.28 to 0.10 0.060 –2.57 –5.28 to 0.10 0.060

Women 1 2011–2025 –5.25* –7.49 to –2.98  < 0.001 –5.25 –7.49 to –2.98  < 0.001

Total 1 2011–2025 –3.65* –5.91 to –1.40  < 0.001 –3.65 –5.91 to –1.40  < 0.001

Note. APC: Annual percentage change; AAPC: Average annual percentage change; TB: Tuberculosis; CI: Confidence interval. *Statistically significant at P < 0.05.

Figure 1. Time Trends of ASR TB Incidence Rates in Dezful, Khuzestan, I(2011-2025)
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However, regional variations in TB incidence persist. In 
South Tunisia, for example, TB rates rose among children 
and adult females between 1995 and 2016, reflecting 
localized epidemiological and social determinants. 23 
Similarly, although national TB incidence declined in 
Iran between 2008 and 2018, spatial analysis identified 
Khuzestan Province as a high-burden area, particularly for 
SPPTB. 24 This aligns with our findings and suggests the 
presence of persistent regional disparities in TB burden, 
possibly driven by environmental, socioeconomic, and 
healthcare-related factors.

In Iraq, TB incidence gradually decreased from 2011 
to 2018, with the lowest rates observed in children aged 
1–4 and 5–14 years. 25 However, unlike Iraq’s trajectory, 
TB incidence among men in northern Khuzestan did not 
exhibit a similar decline, underscoring potential gaps in 
disease control and gender-specific vulnerabilities in this 
region.

Gender disparities in TB incidence have long been 
recognized. In a study among older adults in China ( ≥ 65 
years), male gender emerged as a strong independent 
predictor of TB 26, a finding also confirmed in a Taiwanese 
cohort. 27 Biological susceptibility, differential exposure, 
and care-seeking behavior may underlie these patterns. 
Moreover, social network dynamics play a critical role in 
TB transmission. Studies have indicated that men often 
have larger and higher-risk social networks, increasing 
their exposure to infectious TB cases. 28, 29 Social network 
analysis further suggests that men are more likely to 
engage in social interactions in high-risk settings, thereby 
elevating their infection risk. 30 These findings are 
consistent with the male predominance and stagnant TB 
trend observed in our study.

Several factors may account for the observed trends. 
First, underreporting due to case-finding approaches 
likely contributes to the apparent increase in incidence, 
highlighting the need for the health system to improve 
coverage and case-finding methods. Second, gender 
differences in exposure to TB risk factors, such as 
smoking, incarceration, and occupational crowding, may 
further explain the observed sex-based discrepancies. 
Third, behavioral and cultural norms may limit women’s 
exposure to high-risk environments or enhance their 
treatment adherence, thereby influencing incidence 
patterns. 

Despite its strengths, this study has limitations. 
First, it relies on surveillance data from a single region, 
limiting generalizability. Second, the absence of data on 
socioeconomic, environmental, and behavioral risk factors 
restricts causal inference. Third, the analysis does not 
account for potential changes in diagnostic or reporting 
practices over time. Fourth, Joinpoint regression assumes 
linear changes within segments and may not fully capture 
complex, non-linear patterns in disease incidence. Future 
studies incorporating individual-level data and advanced 
modeling techniques could provide deeper insights into 
the determinants of TB trends in the region. 

Conclusion
The findings of this study highlight a statistically significant 
downward trend in TB incidence among women. Among 
men, although the decreasing trend did not reach statistical 
significance at the 5% level, the direction of change was 
similar. These results underscore the need for sustained 
surveillance and further investigation into the underlying 
factors contributing to gender-based differences in TB 
trends, supporting equitable and effective public health 
interventions in the region. However, the decreasing trend 
in TB incidence after 2019 should be interpreted with 
caution, as the coronavirus disease 2019 (COVID-19) 
pandemic likely contributed to underdiagnosis and 
underreporting of cases.

Acknowledgments
The authors acknowledge Kerman University of Medical Sciences 
for financially supporting this project. They also acknowledge the 
use of AI-based language tools for grammar checking and language 
refinement during manuscript preparation.

Authors’ Contribution
Conceptualization: Samaneh Torkian, Narges Khanjani.
Data curation: Roya Rashti.
Formal analysis: Marzieh Eslahi. 
Investigation: Samaneh Torkian, Roya Rashti, Marzieh Eslahi, 
Narges Khanjani.
Methodology: Samaneh Torkian, Marzieh Eslahi, Narges Khanjani.
Project administration: Narges Khanjani.
Software: Marzieh Eslahi. 
Supervision: Narges Khanjani.
Validation: Samaneh Torkian, Roya Rashti, Marzieh Eslahi, Narges 
Khanjani.
Visualization: Marzieh Eslahi.
Writing–original draft: Samaneh Torkian, Roya Rashti, Marzieh 
Eslahi, Narges Khanjani.
Writing–review & editing: Samaneh Torkian, Roya Rashti, Marzieh 
Eslahi, Narges Khanjani.

Competing Interests
The authors declare no conflict of interests.

Ethical Approval
This study was approved by the Ethics Committee of Kerman 
University of Medical Sciences (IR.KMU.REC.1401.031).

Funding
This study received no funding.

References
1.	 Khan MK, Islam MN, Ferdous J, Alam MM. An overview 

on epidemiology of tuberculosis. Mymensingh Med J. 
2019;28(1):259-66.

2.	 World Health Organization (WHO). Tuberculosis. WHO; 
2025. Available from: https://www.who.int/health-topics/
tuberculosis#tab = tab_1. Accessed August 10, 2025.

3.	 Ministry of Health and Medical Education. Center for 
Communicable Disease Management. Tuberculosis and 
Leprosy Control Department. Global Tuberculosis Incidence 
Status. 2025. Available from: https://tb.behdasht.gov.ir/TB_
Situation_in_World.aspx. Accessed August 10, 2025.

4.	 Duarte R, Lönnroth K, Carvalho C, Lima F, Carvalho AC, 
Muñoz-Torrico M, et al. Tuberculosis, social determinants and 
co-morbidities (including HIV). Pulmonology. 2018;24(2):115-
9. doi: 10.1016/j.rppnen.2017.11.003.

https://www.who.int/health-topics/tuberculosis#tab=tab_1
https://www.who.int/health-topics/tuberculosis#tab=tab_1
https://tb.behdasht.gov.ir/TB_Situation_in_World.aspx
https://tb.behdasht.gov.ir/TB_Situation_in_World.aspx
https://doi.org/10.1016/j.rppnen.2017.11.003


Epidemiology and Health System Journal, Volume 12, Issue 2, 2025 93

Tracking tuberculosis incidence in southwest Iran

5.	 Floyd K, Glaziou P, Houben R, Sumner T, White RG, 
Raviglione M. Global tuberculosis targets and milestones set 
for 2016-2035: definition and rationale. Int J Tuberc Lung Dis. 
2018;22(7):723-30. doi: 10.5588/ijtld.17.0835.

6.	 Khazaei S, Rezaeian S. Challenges of achieving tuberculosis 
elimination by 2050: a need for more attention in the TB control 
program in Iran. Iran J Public Health. 2017;46(5):717-8.

7.	 Rahimi Foroushani A, Farzianpour F, Tavana A, Rasouli J, 
Hosseini S. The 10-year trend of TB rate in West Azerbaijan 
province, Iran from 2001 to 2010. Iran J Public Health. 
2014;43(6):778-86.

8.	 Moosazadeh M, Khanjani N, Nasehi M, Bahrampour A. 
Predicting the incidence of smear positive tuberculosis 
cases in Iran using time series analysis. Iran J Public Health. 
2015;44(11):1526-34.

9.	 Rastegar M, Fakoor V, Nazar E, Nasehi M, Sharafi S, Shakeri MT. 
Effective Reproduction Number of Smear-Positive Pulmonary 
Tuberculosis in Iran: A Registry-Based Study (2011-2021). J Res 
Health Sci. 2024;24(4):e00633. doi: 10.34172/jrhs.2024.168. 

10.	 Gillis D, Edwards BP. The utility of joinpoint regression for 
estimating population parameters given changes in population 
structure. Heliyon. 2019;5(11):e02515. doi: 10.1016/j.
heliyon.2019.e02515.

11.	 Statistical Center of Iran. Available from: https://www.amar.
org.ir. Accessed 2022.

12.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal 
A. Global cancer statistics 2018: GLOBOCAN estimates 
of incidence and mortality worldwide for 36 cancers in 
185 countries. CA Cancer J Clin. 2018;68(6):394-424. doi: 
10.3322/caac.21492.

13.	 Ota M, Hoshino Y, Hirao S. Analysis of 605 tuberculosis 
outbreaks in Japan, 1993-2015: time, place and transmission 
site. Epidemiol Infect. 2021;149:e85. doi: 10.1017/
s0950268821000625.

14.	 Arcêncio RA, Berra TZ, de Faria Marcos Terena N, Rocha 
MP, Ferraz de Araújo Alecrim T, de Souza Kihara FM, et al. 
Spatial clustering and temporal trend analysis of international 
migrants diagnosed with tuberculosis in Brazil. PLoS One. 
2021;16(6):e0252712. doi: 10.1371/journal.pone.0252712.

15.	 de Paiva JP, Magalhães M, Leal TC, da Silva LF, da Silva 
LG, do Carmo RF, et al. Time trend, social vulnerability, 
and identification of risk areas for tuberculosis in Brazil: an 
ecological study. PLoS One. 2022;17(1):e0247894. doi: 
10.1371/journal.pone.0247894.

16.	 de Melo MC, Barros H, Donalisio MR. Temporal 
trend of tuberculosis in Brazil. Cad Saude Publica. 
2020;36(6):e00081319. doi: 10.1590/0102-311x00081319.

17.	 Newtonraj A. Ten years trend in adult tuberculosis diagnosis 
in a southern union territory of India. A public health view. Int 
J Health Syst Implement Res. 2021;5(1):12-5.

18.	 Cui Y, Shen H, Wang F, Wen H, Zeng Z, Wang Y, et al. A long-
term trend study of tuberculosis incidence in China, India and 
United States 1992-2017: a joinpoint and age-period-cohort 
analysis. Int J Environ Res Public Health. 2020;17(9):3334. 
doi: 10.3390/ijerph17093334.

19.	 Wang L, Wang W. Temporal trends in notification and 
mortality of tuberculosis in China, 2004-2019: a joinpoint and 
age-period-cohort analysis. Int J Environ Res Public Health. 
2021;18(11):5607. doi: 10.3390/ijerph18115607.

20.	 Jiang H, Liu M, Zhang Y, Yin J, Li Z, Zhu C, et al. Changes 
in incidence and epidemiological characteristics of 
pulmonary tuberculosis in mainland China, 2005-2016. 
JAMA Netw Open. 2021;4(4):e215302. doi: 10.1001/
jamanetworkopen.2021.5302.

21.	 Dhamnetiya D, Patel P, Jha RP, Shri N, Singh M, Bhattacharyya 
K. Trends in incidence and mortality of tuberculosis in India 
over past three decades: a joinpoint and age-period-cohort 
analysis. BMC Pulm Med. 2021;21(1):375. doi: 10.1186/
s12890-021-01740-y.

22.	 Marchese V, Rossi L, Formenti B, Magoni M, Caruana A, Sileo 
C, et al. Tuberculosis trend among native and foreign-born 
people over a 17-year period (2004-2020) in a large province 
in Northern Italy. Sci Rep. 2021;11(1):23394. doi: 10.1038/
s41598-021-02540-4.

23.	 Ben Ayed H, Koubaa M, Gargouri L, Ben Jemaa M, Trigui 
M, Hammemi F, et al. Epidemiology and disease burden of 
tuberculosis in south of Tunisia over a 22-year period: Current 
trends and future projections. PLoS One. 2019;14(7):e0212853. 
doi: 10.1371/journal.pone.0212853.

24.	 Kiani B, Raouf Rahmati A, Bergquist R, Hashtarkhani S, 
Firouraghi N, Bagheri N, et al. Spatio-temporal epidemiology 
of the tuberculosis incidence rate in Iran 2008 to 2018. BMC 
Public Health. 2021;21(1):1093. doi: 10.1186/s12889-021-
11157-1.

25.	 Ali ZA, Al-Obaidi MJ, Sameer FO, Mankhi AA, Misha’al KI, 
Jassim IA, et al. Epidemiological profile of tuberculosis in Iraq 
during 2011-2018. Indian J Tuberc. 2022;69(1):27-34. doi: 
10.1016/j.ijtb.2021.01.003.

26.	 Cheng J, Sun YN, Zhang CY, Yu YL, Tang LH, Peng H, et al. 
Incidence and risk factors of tuberculosis among the elderly 
population in China: a prospective cohort study. Infect Dis 
Poverty. 2020;9(1):13. doi: 10.1186/s40249-019-0614-9.

27.	 Woldesemayat EM, Datiko DG, Lindtjørn B. Follow-up of 
chronic coughers improves tuberculosis case finding: results 
from a community-based cohort study in southern Ethiopia. 
PLoS One. 2015;10(2):e0116324. doi: 10.1371/journal.
pone.0116324.

28.	 Mossong J, Hens N, Jit M, Beutels P, Auranen K, Mikolajczyk 
R, et al. Social contacts and mixing patterns relevant to the 
spread of infectious diseases. PLoS Med. 2008;5(3):e74. doi: 
10.1371/journal.pmed.0050074.

29.	 Gardy JL, Johnston JC, Ho Sui SJ, Cook VJ, Shah L, Brodkin E, 
et al. Whole-genome sequencing and social-network analysis 
of a tuberculosis outbreak. N Engl J Med. 2011;364(8):730-9. 
doi: 10.1056/NEJMoa1003176.

30.	 Miller PB, Zalwango S, Galiwango R, Kakaire R, Sekandi J, 
Steinbaum L, et al. Association between tuberculosis in men 
and social network structure in Kampala, Uganda. BMC Infect 
Dis. 2021;21(1):1023. doi: 10.1186/s12879-021-06475-z.

https://doi.org/10.5588/ijtld.17.0835
https://doi.org/10.34172/jrhs.2024.168
https://doi.org/10.1016/j.heliyon.2019.e02515
https://doi.org/10.1016/j.heliyon.2019.e02515
https://www.amar.org.ir
https://www.amar.org.ir
https://doi.org/10.3322/caac.21492
https://doi.org/10.1017/s0950268821000625
https://doi.org/10.1017/s0950268821000625
https://doi.org/10.1371/journal.pone.0252712
https://doi.org/10.1371/journal.pone.0247894
https://doi.org/10.1590/0102-311x00081319
https://doi.org/10.3390/ijerph17093334
https://doi.org/10.3390/ijerph18115607
https://doi.org/10.1001/jamanetworkopen.2021.5302
https://doi.org/10.1001/jamanetworkopen.2021.5302
https://doi.org/10.1186/s12890-021-01740-y
https://doi.org/10.1186/s12890-021-01740-y
https://doi.org/10.1038/s41598-021-02540-4
https://doi.org/10.1038/s41598-021-02540-4
https://doi.org/10.1371/journal.pone.0212853
https://doi.org/10.1186/s12889-021-11157-1
https://doi.org/10.1186/s12889-021-11157-1
https://doi.org/10.1016/j.ijtb.2021.01.003
https://doi.org/10.1186/s40249-019-0614-9
https://doi.org/10.1371/journal.pone.0116324
https://doi.org/10.1371/journal.pone.0116324
https://doi.org/10.1371/journal.pmed.0050074
https://doi.org/10.1056/NEJMoa1003176
https://doi.org/10.1186/s12879-021-06475-z

