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ARTICLE INFO  ABSTRACT 
Tuberculosis (TB) and tobacco use represent two of the most 
pervasive global health challenges, with a particularly profound 
impact in Low and Middle-Income Countries (LMICs). Although 
numerous reviews have explored the clinical and epidemiological 
associations between TB and smoking. A systematic analysis of 
publication trends is lacking. This study aims to address this gap 
by providing a comprehensive bibliometric analysis of the 
intersection between TB and tobacco use, mapping its evolution, 
key research themes, collaboration networks, and underexplored 
areas. This study utilized a bibliometric method. Data from 13,876 
articles indexed in Scopus were analyzed using RStudio, 
VOSViewer, and OpenRefine. PLOS ONE emerged as the most 
prolific journal, with Wang Y being the leading author, having 
published 178 articles. The University of California was identified 
as the leading institution with 707 publications. Emerging 
research topics include mathematical modeling and numerical 
simulation, reflecting increasing attention to computational 
approaches in respiratory disease research. Country collabo-
ration networks revealed the United States as the dominant 
contributor, with significant partnerships with African countries. 
These findings emphasize the importance of smoking prevention 
in TB control strategies, offering insights to inform public health 
policies and guide future research on TB and smoking’s health 
impacts. 
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INTRODUCTION 

     Tuberculosis (TB) and tobacco use represent 
significant global health challenges, often 
strongly associated, particularly in low and 
middle-income countries.1,2 In 2023, an estimat-
ed 10.8 million people fell ill with TB worldwide, 
and the disease claimed 1.25 million lives, in-
cluding 161,000 individuals coinfected with 
HIV.3 Concurrently, tobacco use represents 
another major public health crisis. Globally, 
tobacco use is responsible for over 8 million 
deaths annually, with a significant portion of 
these deaths occurring in low and middle-in-
come countries, which are often the focus of 
intensive tobacco industry marketing.4,5 The in-
tersection of these two global health issues is a 
critical concern. Tobacco use is a well-estab-
lished risk factor that significantly exacerbates 
the TB epidemic.6 Evidence consistently demon-
strates that tobacco smoking increases the risk 
of TB infection, progression to active TB disease, 
and mortality from TB.7–11 Smokers are esti-
mated to have an approximately twofold in-
creased risk of TB infection compared to non-
smokers.6 Furthermore, smoking adversely af-
fects TB treatment response, leading to delayed 
sputum conversion, lower cure rates, and a high-
er risk of relapse after treatment completion.12 
The biological mechanisms underlying this syn-
ergy are complex, involving impaired immune 
responses in smokers, such as downregulated 
alveolar macrophage efferocytosis of neu-
trophils, which can promote Mycobacterium tu-
berculosis growth and tissue damage.13 If current 
smoking trends continue, smoking could result 
in more than 18 million TB cases and 40 million 
TB deaths globally between 2010 and 2050.14 

     Given the long-standing recognition of the 
intricate links between tuberculosis and tobacco 
use and the persistent public health challenges 
posed by their syndemic (co-occurring and mu-
tually reinforcing) interaction, a systematic and 
quantitative overview of the research landscape 
is timely and essential. A substantial volume of 
research has accumulated over the decades, and 
there is a critical need for an up-to-date biblio-
metric analysis that reflects the latest develop-
ments in this field. Bibliometric analysis pro-
vides a robust set of statistical and mathematical 
methods to achieve this by examining research 
publications, analyzing citation patterns, author-
ship, keywords, and institutional affiliations to 
map the evolution, structure, and key focus areas 

within a defined scientific field.15 Such analyses 
are invaluable for understanding historical 
trends, identifying influential research and re-
searchers, discerning emerging topics and re-
search fronts, visualizing collaborative net-
works, and uncovering knowledge gaps that may 
warrant further investigation. 16 

     Although numerous reviews have explored 
the clinical and epidemiological associations be-
tween TB and smoking, a comprehensive and 
up-to-date bibliometric analysis of the entire 
research landscape remains a critical knowledge 
gap.17–19 Existing reviews have typically ad-
dressed either TB or tobacco use in isolation.20-23 
This study seeks to fill this gap by offering a 
comprehensive bibliometric analysis of the in-
tersection between TB and tobacco use.  

     The primary objective of this study is to 
analyze publication trends, identify key research 
themes and their evolution, map collaborative 
networks among authors, institutions, and coun-
tries, and highlight the most influential research 
contributions in this vital area of public health. 
The findings are intended to guide researchers, 
policymakers, and public health practitioners in 
their efforts to mitigate the synergistic burden of 
TB and tobacco use. 

MATERIAL AND METHOD 

     This study employed a bibliometric analysis 
approach to systematically map the research 
landscape concerning tuberculosis and tobacco 
use over 25 years. The methodology was de-
signed to ensure transparency and repro-
ducibility, adhering to the "Preliminary guide-
line for reporting bibliometric reviews of 
Biomedical Literature (BIBLIO). 24 

     A comprehensive and systematic literature 
search was conducted using the Scopus 
(Elsevier) database. Scopus is one of the most 
comprehensive and extensive bibliographic 
databases in the world, Scopus filters and 
indexes only those publications that have gone 
through a rigorous peer-review process. This 
guarantees the quality and credibility of the data 
available for bibliometric analysis. The compre-
hensive search across the databases until the 
final manuscript was conducted from March to 
April 2025.  

     The search strategy was as follows: 
tuberculosis OR tb AND "tobacco use" OR 
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smoking OR "tobacco consumption". To increase 
relevance, searches focused on the article's title, 
abstract, and keyword fields (TITLE-ABS-KEY), a 
standard practice in bibliometric studies to 
capture the essence of scientific content (Figure 
1).   

     The inclusion criteria were publication year 
from 1999 to 2024; document type limited to 
journal articles; language restricted to English; 
and availability as open access. Documents that 
were incomplete, such as abstracts, editorials, 
and letters to the editor, were excluded. The 
search results were exported in the CSV format. 

     The analysis was conducted in multiple 
stages. Initially, data exported from Scopus were 
refined using Open Refine to eliminate duplica-
tions, standardize terms (including keywords 

and author names), and ensure the complete-
ness of metadata. Subsequently, the analysis was 
executed utilizing VOS Viewer and Bibliometrics 
(RStudio), focusing on scientific productivity 
analysis, the annual number of publications, the 
most prolific authors, and leading journals. The 
collaboration analysis involved examining the 
collaborative network among authors, institu-
tions, and countries. Co-word analysis was em-
ployed to identify dominant keywords and 
emerging research topics. Finally, trend and 
network visualizations were generated using 
VOS Viewer and Bibliometrics to facilitate the 
interpretation of results. Terms maps were used 
to represent keywords, while network maps 
illustrated the relationships between authors or 
institutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Primary Data, 2025 

Figure 1. Study Flow Chart
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RESULTS 

     A systematic search in Scopus from 1999 to 
2024 resulted in 14.494 articles. An analysis of 
annual publication trends revealed a steady and 
significant increase in the number of articles 
published regarding the intersection of tubercu-
losis and tobacco use during the study period, 
which then experienced a noticeable surge in 
2022, approximating more than 1500 articles 
(Figure 2).  This exponential increase demon-
strates the growing recognition of the dual bur-
den of TB and tobacco as well as the urgency of 
research in this area.  

     As many as 2858 different journals indexed 
publications in the dataset. Figure 3 presents the 
top ten journals based on the number of publi-
cations. PLOS ONE is the most prolific journal, 
publishing 693 articles, followed by BMC Public 
Health Control with 247 articles, and Scientific 

Reports with 239 articles. These journals have 
consistently demonstrated a high citation im-
pact in their fields, demonstrating their central 
role in disseminating research on TB and tobac-
co use. 

     The authorship analysis identifies 64270 
unique authors. Figure 4 presents the top ten 
authors based on the number of publications. 
Wang Y was the most productive with 178 
publications, followed by Zang Y (139) and Li Y 
(135). 

     In terms of institutional affiliation, 15373 
different institutions contributed to the litera-
ture (Figure 5). Notable institutions include the 
University of California (707), University of Cape 
Town (646), and Capital Medical University 
(616). These institutions are often global re-
search centers that focus on public health, 
infectious diseases, and tobacco control.

 

Source: Primary Data, 2025 

Figure 2. Annual Scientific Production 
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Source: Primary Data, 2025

Figure 3. Most Productive Journal (1999–2024) 

Source: Primary Data, 2025 

Figure 4. Most Influential Authors
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     The top 10 most cited publications are given 
in Table 1. The article titled “Global cancer 
statistics, 2012” from CA Cancer Journal for 
Clinicians has the most cited publication. The 
color legend shows the evolution of the research 
focus over time (Figure 6): New-er/Emerging 
Research (Yellow-Green to Yellow, 2020-2024). 
The terms mathematical model, optimal control, 
and numerical simulation are new (bright 
yellow), indicating the increasing use of compu-
tational and modelling approaches in respira-
tory disease research (e.g., to predict the spread 

of disease or the effectiveness of interventions). 
"Telemedicine": A relatively new term, perhaps 
its popularity is increasing due to the need for 
remote healthcare, especially post-pandemic. 
"Vaccine" (TB-related): Indicates a newer or 
ongoing research focus on vaccine development. 
"Acute Respiratory Distress Syn-drome 
(ARDS)": Seemingly newer, it may have received 
more attention after the COVID-19 pandemic, 
although COVID-19 itself did not emerge as the 
dominant node.

 

Source: Primary Data, 2025 

Figure 5. Most Influential Institutional 
 

 Source: Primary Data, 2025 

Figure 6. Overlay Visualization Analysis Year 
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Source: Primary Data, 2025 
 

     The network map presented illustrates the 
various thematic clusters and relationships 
between keywords in the literature on Tuber-
culosis (TB) and tobacco use from 1999 to 2024 
(Figure 7). The size of each node (circle) reflects 
the frequency of keyword occurrence in the 
dataset. The distance between nodes and the 
thickness of the connecting lines (edges) indi-
cate the strength of their co-occurrence, show-
ing how often keywords appear together. Differ-
ent colors represent distinct thematic clusters 
(Table 2). 

     This network map depicts countries collabo-
rating on scientific publications in the field of 
Tuberculosis and Tobacco Use (Figure 8). Green 
Cluster (Dominance of the United States and 
Africa/Southeast Asia), Red/Orange Cluster 
(European Collaboration Network), Red/Orange 
Cluster (European Collaboration Network), and 
Blue Cluster (Middle East and Asia Collaboration 
Network). 

DISCUSSION  

     This study provides a comprehensive 
overview of the research development related to 
the relationship between Tuberculosis (TB) and 
tobacco consumption from 1998 to2024. Our 
key findings point to a significant increase in the 
volume of publications, illustrating a growing 
awareness of the dual impact of TB and tobacco 
consumption as a global health problem. The 
analysis is enriched by a network visualization 
of the co-emergence of keywords and co-
authorship of countries, which provides in-
depth insights into the thematic structure and 
patterns of global collaboration.  

     The exponential increase in the number of 
publications since 2015, especially in 2022, 
indicates not only a growing awareness of the 
dual impacts of TB and tobacco, but also is 
influenced by external factors such as the 
COVID-19 pandemic that may increase attention 

Table 1. The Top 10 Cited Tuberculosis and Tobacco Use Articles in Scopus (1999-2024) 
No Author and Year 

Publication 
Title Journal 

Global 
Citations 

1 JEMAL A, 201125 Global cancer statistics, 2012 CA Cancer Journal 
for Clinicians 

31691 

2 LIM SS, 201226 A comparative risk assessment of burden of 
disease and injury attributable to 67 risk 
factors and risk factor clusters in 21 regions, 
1990–2010: a systematic analysis for the 
Global Burden of Disease Study 2010 

LANCET 9687 

3 QUANJER PH, 201227 Multi-ethnic reference values for spirometry 
for the 3-95-yr age range: the global lung 
function 2012 equations 

European 
Respiratory Journal 

4536 

4 LAMPRECHT B, 201128 COPD in never smokers: results from the 
population-based burden of obstructive lung 
disease study 

 CHEST Journal 458 

5 JHA P, 200829 A nationally representative case-control 
study of smoking and death in India 

NEW England 
Journal of Medicine 

420 

6 EISSENBERG T, 200930 Waterpipe tobacco and cigarette smoking: 
direct comparison of toxicant exposure 

American of 
Journal Preventive 
Medicine 

401 

7 SMITH-SIMONE S, 
200831 

Waterpipe tobacco smoking: knowledge, 
attitudes, beliefs, and behavior in two U.S. 
samples 

Nicotine Tobacco 
Respiratory 

295 

8 FENG Y, 20132 Exposure to Cigarette Smoke Inhibits the 
Pulmonary T-Cell Response to Influenza 
Virus and Mycobacterium tuberculosis 

Infection And 
Immunity 

130 

9 LEUNG CC, 201533 Smoking adversely affects treatment 
response, outcome and relapse in 
tuberculosis 

European 
Respiratory 
Journal  

127 

10 JEE SH, 200934 Smoking and Risk of Tuberculosis Incidence, 
Mortality, and Recurrence in South Korean 
Men and Women 

American Journal of 
Epidemiology 

93 
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to global respiratory health issues. In line with a 
study about analysis of tobacco and smokeless 
tobacco research from 2014 to 2024 also noted 
an annual increase of 7.3% in publications, with 
peaks likely caused by the COVID-19 pan-
demic.35 Similarly, studies on herbal research in 
tuberculosis showed a marked increase in scien-
tific output from the mid-2000s, with a sharp 
increase after 2015.36 The convergence of these 
trends demonstrates the growing recognition of 
the dual burden of TB and tobacco as a global 
public health problem, as well as the urgency of 
research in related areas. This increased volume 
of research is critical as it demonstrates a grow-

ing evidence base to inform integrated preven-
tion, diagnosis, and treatment strategies. 

     The network map of keyword co-occurrence 
(Figure 7) clearly illustrates the different the-
matic clusters and the evolution of the research 
focus. This is consistent with previous findings 
that show a shift in tobacco research from 
traditional health impacts to newer areas such 
as e-cigarettes and social determinants of 
health.35 Tobacco control efforts, as evaluated in 
the annual report, also underscore the impor-
tance of policies and interventions to reduce 
tobacco use.37 

 

Source: Primary Data, 2025 

 

Figure 7. Keyword Co-occurrence Network Map Analysis 
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Source: Primary Data, 2025 
 

 
Source: Primary Data, 2025 

Figure 8. Country Co-Authorship Network Map Analysis

Table 2. Thematic Clusters and Relationships Between Keywords in Article on Tuberculosis (TB) 
And Tobacco Use From 1999 To 2024 

Cluster 
Color 

Cluster Focus Key Topics/Keywords Description 

Blue Tuberculosis and 
Comorbidities/Treatment 

Tuberculosis, risk factors, 
diabetes mellitus, 
antiretroviral therapy, HIV, 
co-infection, tuberculin skin 
test 

This cluster focuses on TB as 
the primary subject, examining 
risk factors (e.g., HIV, diabetes), 
treatment options (e.g., 
antiretroviral therapy), and TB 
diagnosis methods. 

Red Tobacco Use, Behavior, and 
Control 

Smoking, tobacco use, 
cigarettes, adolescents, 
students, smoking habits, 
tobacco control, smoking 
cessation, nicotine addiction 

This cluster emphasizes 
tobacco use behavior, affected 
demographics (e.g., 
adolescents), tobacco control 
efforts, and the challenges of 
nicotine addiction. 

Green Respiratory and 
Pathophysiological 
Consequences 

Lung cancer, Chronic 
Obstructive Pulmonary 
Disease (COPD), lung 
function, cigarette smoke 
extract, oxidative stress, 
non-small cell lung cancer, 
acute respiratory distress 
syndrome 

This cluster focuses on the 
respiratory consequences of 
tobacco use, such as lung 
cancer and COPD, along with 
their pathophysiological 
mechanisms and clinical 
outcomes. 

Purple Other Respiratory 
Conditions and Vulnerable 
Populations 

Asthma, respiratory 
symptoms, allergic rhinitis, 
pulmonary rehabilitation, 
children, adolescents 

This cluster highlights research 
on other respiratory conditions 
worsened by tobacco exposure, 
particularly among younger 
populations, and emphasizes 
respiratory rehabilitation. 
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     The identification of leading journals, such as 
PLOS ONE and BMC Public Health, underscores 
the interdisciplinary nature of these topics, 
which require expertise in pulmonology, infec-
tious diseases, public health, and behavioral 
sciences. Although previous bibliometric studies 
may have focused on these areas separately, our 
findings confirm that these journals serve as 
primary platforms for the disseminating of re-
search in these fields. The productivity of top 
authors and institutions indicates well-estab-
lished centers of research excellence, often aca-
demic institutions and research organizations 
focused on global health. 

     The map of country co-authoring networks 
(Figure 8) provides important insights into the 
patterns of international collaboration. The clus-
ter is dominated by the United States as the 
largest node, as also noted in previous tobacco 
bibliometric studies that identified the U.S. as 
the dominant contributor.35 Demonstrating a 
significant contribution of publications and a 
central role in the collaborative network. It is 
closely connected to African countries, such as 
South Africa, Nigeria, Kenya, Malawi, and 
Tanzania. This demonstrates the strong collabo-
ration between the United States and African 
countries, likely driven by global health initia-
tives, research funding, and the high burden of 
TB in the region.  

     These findings have important implications 
for policymakers, researchers, and public health 
practitioners. The increasing volume of research 
and thematic evolution suggests a strong evi-
dence base to inform integrated programs that 
simultaneously address TB and tobacco use. 
Given that tobacco use is a modifiable risk factor 
for active TB and poor treatment outcomes, 
integrating smoking cessation interventions into 
TB control programs is essential. Future re-
search priorities should include the evaluation 
of the impact of these integrated interventions, 
exploration of the biological mechanisms under-
lying TB-tobacco interactions, and investigation 
of the impact of emerging tobacco and nicotine 
products on the TB epidemic. Although this 
study used a comprehensive search strategy in 
the database to maximize recall, several limi-
tations should beconsidered. First, bibliometric 
analysis is inherently quantitative and does not 
assess the methodological quality or internal 
validity of the included studies. Additionally, it is 

limited in representing existing research, as not 
all articles are indexed in the Scopus database. 
Second, despite efforts to capture a broad range 
of terminology, some publications may have 
been missed because of language variations, 
inconsistent indexing, or publications outside 
the selected database. Third, reliance on key-
words and abstracts may not fully capture the 
thematic nuances of the articles. Finally, even if 
duplicate removal is performed carefully, some 
duplicates that are difficult to identify may still 
exist in the data. Future research can expand on 
these studies by conducting a qualitative analy-
sis of the content of key articles to gain deeper 
insights into the research methodologies, study 
populations, and key findings. Analysis of spe-
cific regional or country-specific trends can also 
provide a more nuanced understanding of how 
TB-tobacco interactions manifest and are re-
searched in various epidemiological contexts. 
Future studies should explore the impact of 
research funding on publication trends and 
collaboration in this area. 

CONCLUSION AND RECOMMENDATION 

     This bibliometric study provides a compre-
hensive mapping of the evolving research land-
scape at the intersection of Tuberculosis (TB) 
and tobacco over the past 25 years. We found a 
substantial increase in publication volume, 
which underscores the growing global recog-
nition of the dual burden of these two inter-
related public health conditions. Thematic 
analysis revealed a clear shift in the focus of 
research from basic epidemiology and clinical 
outcomes to public health interventions, smok-
ing cessation strategies, and, most notably, the 
impact of emerging tobacco and nicotine prod-
ucts. In addition, the growing pattern of collabo-
ration, especially international partnerships be-
tween high and low-middle-income countries, 
highlights the global nature of these challenges 
and the need for a collective effort.  

     Based on these findings, we recommend that 
more rigor-ous research be conducted on the 
impact of new tobacco products, including elec-
tronic cigarettes and heated tobacco, on TB risk 
and treatment outcomes. Longitudinal studies 
examining the long-term effects of these prod-
ucts on TB morbidity and mortality are crucial. 
By addressing these recommendations, the sci-
entific and public health communities can more 
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effectively reduce the dual burden of tuber-
culosis and tobacco use, ultimately contributing 
to improved global health outcomes. 
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