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Introduction: Current knowledge regarding tuberculosis (TB) medication adherence largely stems from scientific publications. 
However, to date, the volume and characteristics of studies specifically focused on TB medication adherence in Southeast Asia have 
not yet been systematically assessed. This study aims to conduct a comprehensive bibliometric analysis of research on medication 
adherence in TB treatment within this region.
Methods: A bibliometric analysis was conducted using the Scopus database to identify research articles related to medication adherence 
in TB treatment in Southeast Asia, published in English between 2015 and 2024. The analysis included the number of publication trends, 
country of origin, citation metrics, co-authorship networks, keyword co-occurrence, and the most frequently cited documents.
Results: A total of 146 journal articles were retrieved. Indonesia emerged as the most prolific contributor and demonstrated strong 
international collaboration. Keyword co-occurrence analysis revealed four major research themes: (1) clinical and demographic 
characteristics, (2) pharmacological management and disease burden, (3) socio-behavioral factors related to adherence, and (4) digital 
health-based treatment evaluation. Burst analysis of reference and keyword highlighted emerging research trends, particularly in 
“primary-community based care” and “digital health interventions”, indicating potential trajectories for future research in TB 
medication adherence.
Conclusion: This study provided an overview of the evolving research landscape on TB medication adherence in Southeast Asia. 
These findings highlight the growing emphasis on primary-community based care and digital health interventions, pointing toward 
shaping future research and practice.
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Introduction
Tuberculosis (TB) remains a major global health challenge, particularly in Southeast Asia.1 Caused by Mycobacterium 
tuberculosis, TB requires prolonged treatment, often spanning several months. According to the World Health 
Organization (WHO), an estimated 10.8 million people were affected by TB worldwide in 2023.2 The Global 
Tuberculosis Report 2024 further reported that TB was responsible for around 1.25 million deaths in 2023, making it 
the leading cause of death from infectious diseases.2 Southeast Asia carries a significant share of this burden, accounting 
for about 38% of global TB cases.2 Multiple factors such as economic disparities, healthcare system limitation, and 
cultural practices significantly influence medication adherence among tuberculosis patients in region.1,3

Adherence to medication is a key determinant of successful TB treatment.4 However, Southeast Asia continues to 
face significant challenges in achieving optimal adherence. A meta-analysis observed in Asia found that around 17% of 
the 660.000 individuals living with TB were lost to follow-up during treatment, with Southeast Asia recording the highest 
regional rate at 22%.5 Poor adherence can lead to treatment failure, disease recurrence, and the development of 
multidrug-resistant TB (MDR-TB).5,6 Reflecting this, Southeast Asia contributed to 38% of the global MDR burden in 
2024. In 2021, the TB case fatality rate in Southeast Asia reached 19%, the highest among all WHO regions.1,2 

Adherence is particularly challenging among people living with HIV due to high pill burden associated with co- 
treatment.6 Understanding the current research landscape and identifying gaps in the literature on TB treatment adherence 
are essential for informing future research trajectory and improving TB care.7 Moreover, intensified research is a core 
pillar of the WHO End TB Strategy, reinforcing its importance in global and regional TB control efforts.1

Current knowledge on TB medication adherence largely drives from scientific publications.4,8 However, the volume 
and characteristics of studies specifically focused on TB medication adherence in Southeast Asia have not yet been 
systematically assessed. Existing research and global reports often present findings without regional disaggregation, 
potentially obscuring the influences of geographic and contextual factors on adherence-related mechanisms.8 In the 
absence of regional-specific insights, efforts to understand and enhance TB medication strategies in Southeast Asia 
remain limited and challenging.

Although TB medication adherence has garnered considerable scholarly attention, a region-specific bibliometric 
analysis in this area remains limited, particularly those that map publication patterns and identify emerging research 
priorities. Previous bibliometric study has primarily focused on global TB research more broadly.8 In recent years, 
bibliometric analysis has gained prominence in medical research as a tool for generating structured insights into research 
trends, influential publications, leading authors, and key institutions.9 These methods involve the systematic and 
quantitative evaluation of scholarly outputs to explore research hotspots, citation patterns, and academic networks. To 
our knowledge, this study represents the first bibliometric analysis to focus specifically on TB medication adherence in 
Southeast Asia. Therefore, the objectives of this study are to evaluate the volume, growth trajectory, and geographic 
distribution of TB medication adherence literature published in Southeast Asia between 2015 and 2024, and to visualize 
research clusters and thematic trends to TB treatment during this period. The findings aim to inform future research 
trajectory on medication adherence in TB treatment.

Methods
Study Design
This study employed a bibliometric analysis to explore research trends in medication adherence to tuberculosis treatment 
within the Southeast Asian context. Bibliometric analysis is a quantitative method used to evaluate scientific literature by 
examining citation data, authorship patterns, and keyword co-occurrence, thereby revealing the development and 
dissemination of knowledge over time. This approach is particularly well-suited for assessing research output and 
collaboration networks, which are essential for understanding the scholarly landscape of TB medication adherence in 
Southeast Asia.10 Moreover, this approach enables the identification of influential publications and authors, emerging 
research themes, and gaps in the literature, ultimately supporting evidence-based policy-making and guiding future 
research trajectory.11
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Search Method and Selection Strategy
Bibliographic data related to TB medication adherence were retrieved from the Scopus database between June and July 2024. 
Scopus was selected due to its comprehensive coverage of peer-reviewed literature, high-quality indexing standards, and 
robust capabilities for bibliometric analysis. The search employed the following keywords: (“medication adherence” OR 
“treatment adherence” OR “adherence to treatment” OR “treatment compliance” OR “medication compliance”) AND 
(“tuberculosis” OR “TB”) AND (“Southeast Asia” OR “Indonesia” OR “Malaysia” OR “Thailand” OR “Philippines” OR 
“Vietnam” OR “Singapore” OR “Myanmar” OR “Cambodia” OR “Laos” OR “Brunei” OR “Timor-Leste”).

To ensure relevant publications were included, the following criteria were according to population, concept, and 
context (PCC) framework including: (1) Population in this study is tuberculosis patients undergoing TB medication, 
which include all sites of TB infection. The population also includes patients with primary medication or multidrug 
medication. (2) The concept of this study is TB medication adherence, as defined as, retention or completeness to TB 
medications as prescribed by a health-care provider. (3) The context of this study is TB medication research in Southeast 
Asia, involve collaboration with Southeast Asian authors, or be conducted in Southeast Asia. Moreover, the exclusion 
criteria were: the article published with non-English and it was published more than 2015.

Data Extraction and Analysis
The data collection process followed a structured approach, beginning with the identification of relevant studies, followed 
by screening of titles and abstracts to ensure alignment with the inclusion criteria. Microsoft ® Excel ® (version 2021) 
was used to manage and organize the articles during this process. Data retrieved from Scopus were downloaded in XML 
and CSV formats for the analysis. This study utilized VOSviewer (version 1.6.19) and R-Bibliometrix package in 
RStudio ® (version 4.4.1) for data analysis. VOSviewer was employed to visualise evolving research trends and 
collaboration patterns through keyword co-occurrence and the geographic distribution of the research. Specific para
meters and thresholds for these analyses were set to ensure the accuracy and relevance of the visualisations. Additionally, 
the R-Bibliometrix package in RStudio ® was used to visualise annual scientific production, most-cited documents, and 
the three-field plot of cited references, authors, and keywords. This combination of tools allowed for a comprehensive 
and detailed bibliometric analysis of the research on TB medication adherence in Southeast Asia.

The data analysis in VOSviewer utilized co-authorship to assess the extent of research on specific topics. This 
analysis also highlighted opportunities for collaboration and provided various insights into the research network. 
Additionally, co-occurrence analysis was conducted to offer complementary views and explore the intellectual structure 
of keywords used by researchers.12 In R-Bibliometrix, the analysis employed a three-plot field (Sankey diagram) to 
provide an overview and insights into individual researchers’ priorities within specific fields or keywords published in 
particular journals. Additionally, this application was used to obtain descriptive statistical data, such as publication 
growth patterns and citation trends. To maintain the quality of reporting bibliometric analysis, besides PRISMA guide
lines, we also used BIBLIO guideline and checklist for reporting bibliometric reviews by Montazeri et al (2023).13

Results
Study Selection
In the identification stage, the initial search of the Scopus database yielded 2454. After the removal of 4 duplicate 
records, 2450 unique articles remained. As a result, 2158 titles and abstract did not meet the inclusion criteria and were 
excluded due to their research outside Southeast Asia. Finally, the sample comprised 146 articles that met the inclusion 
criteria and were subsequently included in the bibliometric analysis. This meticulous process ensured that the selected 
articles were relevant and representative of the research landscape on TB medication adherence in Southeast Asia. The 
detailed selection process is presented in Figure 1.

Yearly Publication Analysis
Between 2015 and 2016, the volume of publication on TB medication adherence in Southeast Asia remained low, with 
fewer than 10 articles published each year. From 2016 to 2018, a steady increase was observed, with publications rising 
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about 10 in 2016 to over 20 in 2018. A notable peak occurred in 2020, with the number of articles reaching around 35. 
However, this was followed by a sharp decline in 2021, when the number dropped to about 14. In 2023, the publication 
volume rose again to around 25 articles, before declining once more in 2024 to just above 10. These trends are depicted 
in Figure 2, which illustrates the annual scientific production related to TB medication adherence.

Figure 1 Study selection process.

Figure 2 Annual scientific production (2015–2024).
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Country Analysis
Figure 3 showcases international research collaborations between Southeast Asian countries and their global countries. 
Indonesia emerges as central and prominent, indicating its significant role in TB medication adherence research and its strong 
collaborative ties with countries, such as the United States, Australia, and Netherlands. The clusters identified in Figure 3 
include the Red Cluster, where the Philippines often collaborates with researchers in South Africa, the United Kingdom, and 
the Netherlands. The Green Cluster indicates that Vietnam and Malaysia frequently collaborate with Australia, France, and 
other countries. The Yellow Cluster comprises Indonesia and Thailand, which often collaborate with Sweden, Malaysia, and 
Vietnam. The Blue Cluster includes Singapore, which often collaborates with the United States and India.

Most Cited Documents
Table 1 presents the most cited documents related to TB medication adherence in Southeast Asia.14–23 The most highly 
cited article is by Getahun et al14 published in the European Respiratory Journal, with a total of 459 citations. Other 
frequently cited publications include Zhang et al15 in PLoS ONE with 67 citations, and Pradipta et al16 in NPJ Primary 
Care Respiratory Medicine with 61 citations. Additionally, studies by Nguyen et al17 and Abdulrahman et al18 both with 
52 citations, are also among the top-cited works in this field.

Co-Occurrence and Network Analysis
The network visualization of tuberculosis medication adherence reveals a strong interconnection between core terms such 
as tuberculosis, medication adherence, and tuberculostatic agents, reflecting the complex, multidisciplinary nature of this 
research area. Four distinct thematic clusters are identified in this study, each representing a different perspective on 
tuberculosis care and adherence. The thematic clusters of this study presented in Figure 4 and publication examples in 
Table 2.17,22,24–29

The Green Cluster highlights digital health and treatment evaluation, featuring keywords such as telehealth, digital 
technology, video directly observed therapy, short message service, and health care planning. This cluster indicates 
a growing trend toward integrating technology to monitor and improve medication adherence. It represents a shift toward 

Figure 3 International research collaborations on TB medication adherence in Southeast Asia.
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innovative, technology-assisted models of care delivery. The Red Cluster focuses on factors related to medication 
adherence from a sociobehavioral and support perspective, with prominent keywords such as health knowledge, attitudes, 
practice, motivation, education, family support, social stigma, and primary health care. This cluster underscores the 
importance of addressing psychosocial influences, health literacy, and caregiver roles in enhancing adherence.

The Blue Cluster is characterized by clinical and demographic characteristics, incorporating terms like age, gender, 
adult, middle aged, adolescent, risk assessment, and comorbidity. This cluster emphasizes the need to understand how 
patient demographics and clinical conditions influence adherence behaviors, supporting the development of tailored 
interventions for specific populations. The Yellow Cluster centers on pharmacological management and disease burden, 
including terms such as isoniazid, rifampicin, ethambutol, tuberculostatic agent, health care cost, and treatment response. 
This cluster reflects an emphasis on antitubercular drug regimens, treatment outcomes, and the economic implications of 
TB control. It focuses on optimizing pharmacological interventions and addressing the broader burden of the disease.

These clusters reveal interconnected yet distinct research domains, spanning pharmacological, technological, clinical, 
and sociobehavioral dimensions. This comprehensive mapping demonstrates that improving tuberculosis medication 
adherence requires an integrative approach, combining medical, digital, social, and behavioral strategies. Figure 4 
illustrates this multidimensional structure, showing strong linkages across domains and affirming the value of inter
disciplinary research in tackling TB medication adherence challenges.

Research Trends in the Southeast Asian Countries
Figure 5 illustrates research trends over time, visualized through a keyword co-occurrence overlay map. Core keywords 
such as tuberculosis, tuberculostatic agent, pulmonary tuberculosis, and antitubercular agents remain central, high
lighting the foundational focus of research in this field. Surrounding these core areas, a growing body of literature has 
increasingly concentrated on medication adherence, adherence behavior, and treatment outcomes, signaling a shift 
toward patient-centered treatment dynamics.

Table 1 Most Cited Documents

No. Title Author(s), 
Year

Journal Total 
Citation

1 Management of latent Mycobacterium tuberculosis infection: WHO guidelines for low 

tuberculosis burden countries

Getahun et al, 

(2015)14

European 
respiratory journal

459

2 Impact of community-based DOT on tuberculosis treatment outcomes: A systematic 
review and meta-analysis

Zhang et al, 
(2016)15

PLoS ONE 67

3 Interventions to improve medication adherence in tuberculosis patients Pradipta et al, 

(2020)16

NPJ primary care 
respiratory medicine

61

4 Video Directly Observed Therapy to support adherence with treatment for 

tuberculosis in Vietnam: A prospective cohort study

Nguyen et al, 

(2017)17

International Journal 
of Infectious disease

52

5 Mobile phone reminders and peer counselling improve adherence and treatment 
outcomes of patients on ART in Malaysia: A randomized clinical trial

Abdulrahman 
et al, (2017)18

PLoSE ONE 52

6 Barriers to adherence with tuberculosis contact investigation in six provinces of 
Vietnam: A nested case-control study

Fox et al, 
(2015)19

BMC infectious 41

7 Factors associated with non-adherence during tuberculosis treatment among patients 

treated with DOTS strategy in Jayapura, Papua Province, Indonesia

Ruru et al, 

(2018)20

Global Health Action 34

8 Recurrence of tuberculosis among patients following treatment completion in eight 

provinces of Vietnam: A nested case-control study

Bestrashniy 

et al, (2018)21

International journal 
of infectious disease

31

9 Digital Health Technologies to Improve Medication Adherence and Treatment 
Outcomes in Patients with Tuberculosis: Systematic Review of Randomized 

Controlled Trials

Ridho et al, 
(2022)22

Journal of medical 
internet research

30

10 Effect of smoking on treatment outcome among tuberculosis patients in Malaysia; 
A multicentre study

Khan et al, 
(2020)23

BMC public health 22
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Emerging research trends are evident in the more recent keywords, highlighted in yellow on the map, such as digital 
technology, telehealth, smartphone, video recording, and short message service. These indicate a rising interest in 
harnessing technological innovations to enhance adherence interventions. Social behavioral dimensions also feature 
prominently, with frequent references to health knowledge, attitudes, and practices, motivation, behavior, social stigma, 
and self-efficacy. These terms underscore a growing recognition that behavioral change and psychosocial support are 
essential to sustaining adherence throughout TB treatment.

Figure 4 Research cluster on tuberculosis medication adherence.

Table 2 Publication Examples Within Identified Thematic Clusters

Cluster Thematic Focus Representative Keywords Publication Examples

1) Green Digital health and 

treatment evaluation

Telehealth, digital technology, video directly 

observed therapy, short message service, 
and health care planning

1) Ridho A, Alfian SD, van Boven JF, Levita J, Yalcin EA, Le 

L, Alffenaar JW, Hak E, Abdulah R, Pradipta IS. Digital 

health technologies to improve medication adherence 
and treatment outcomes in patients with tuberculosis: 

systematic review of randomized controlled trials. 

Journal of Medical Internet Research. 2022 
Feb 23;24(2): e3306222

2) Nguyen TA, Pham MT, Nguyen TL et al. Video Directly 

Observed Therapy to support adherence with treat
ment for tuberculosis in Vietnam: A prospective 

cohort study. Int J Infect Dis. 2017;65:85–8917

(Continued)
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Furthermore, family support, caregiver roles, and public health centers are also identified as important supporting 
elements in the treatment journey. Clinical and economic considerations such as health-care systems, treatment cost, 
clinical outcomes, and planning reflect an effort to assess both the effectiveness and sustainability of various interven
tions. Despite the wide range of topics addressed, several critical areas remain underexplored.

Three-Field Plot Relationship
The three-field plot illustrates the relationships among authors’ countries (AU_CO), authors (AU), and keywords (DE) in 
research on medication adherence among tuberculosis patients, particularly within the Southeast Asian context in 
Figure 6. This visualization reveals patterns of collaboration and thematic focus in the field. Key authors such as 
Sukartini from Indonesia, Chongsuvivatwong from Thailand, and Kumwicher from Thailand emerge as central con
tributors, showing strong connections to critical topics like tuberculosis and medication adherence. Countries such as 

Table 2 (Continued). 

Cluster Thematic Focus Representative Keywords Publication Examples

2) Red Factors related 

medication adherence 
(socio-behavioural 

support)

Health knowledge, attitudes, practice, 

motivation, education, family support, social 
stigma, and primary health care

1) Khakhong S, Lirtmunlikaporn S, Unahalekhaka A, 

Wichaikhum OA. Effects of the family empowerment 

program on medication adherence and treatment suc
cess among adults with pulmonary tuberculosis: 

A randomized controlled trial. Pacific Rim International 

Journal of Nursing Research. 2023 
Sep 28;27(4):654–7024

2) Wahyuni AS, Soeroso NN, Wahyuni DD, Amelia R, 

Alona I. Relationship of attitudes and perceptions 
with adherence in treatment of pulmonary tuberculo

sis patients in Medan, Indonesia. Education. 

2018;13:1325

3) Blue Clinical and 

demographic 
characteristics

Age, gender, adult, middle aged, adolescent, 

risk assessment, and comorbidity

1) Mohidem NA, Hashim Z, Osman M, Shaharudin R, 

Muharam FM, Makeswaran P. Demographic, socio- 
economic and behavior as risk factors of tuberculosis 

in Malaysia: a systematic review of the literature. 

Reviews on environmental health. 2018 
Dec 19;33(4):407–2126

2) Leddy AM, Jaganath D, Triasih R, Wobudeya E, Bellotti 

de Oliveira MC, Sheremeta Y, Becerra MC, Chiang SS. 
Social determinants of adherence to treatment for 

tuberculosis infection and disease among children, 

adolescents, and young adults: a narrative review. 
Journal of the Pediatric Infectious Diseases Society. 

2022 Oct 1;11(Supplement_3):S79-8427

4) Yellow Pharmacological 

management and 

disease burden

Isoniazid, rifampicin, ethambutol, 

tuberculostatic agent, health care cost, and 

treatment response

1) Thuraidah A, Naily JR, Hasanah NU, Lutpiatina 
L. Correlation Tuberculosis Drugs Treatment Phase 

with SGPT/Bilirubin Total Level and Correlation both 

of the Enzymes from TB Patients. EXECUTIVE 
EDITOR. 2019 Feb;10(2):47328

2) Wrohan I, Nguyen TA, Nguyen VN, Nguyen BH, 

Hoang TT, Nguyen PC, Velen K, Marks GB, Fox GJ. 
Predictors of treatment outcomes among patients with 

multidrug-resistant tuberculosis in Vietnam: 

a retrospective cohort study. BMC Infectious Diseases. 
2022 Jan 20;22(1):6829
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Figure 5 Research trends related to TB medication adherence in Southeast Asian countries.

Figure 6 Three-field plot of authors’ countries, authors, and keywords.
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Indonesia, Thailand, and Australia are highlighted as major hubs of research activity, reflecting significant output and 
international collaboration. Frequently occurring keywords include tuberculosis, medication adherence, quality of life, 
stigma, and treatment, indicating a strong focus on both clinical and psychosocial aspects of care. The links between 
authors across different countries and recurring thematic areas suggest close global cooperation. Furthermore, the 
presence of terms such as self-efficacy, knowledge, and the health belief model points to the integration of behavioral 
science approaches in understanding treatment adherence. Overall, this visualization underscores the main contributors 
and the dominant thematic priorities shaping the current research landscape.

Discussion
This bibliometric analysis provides valuable insights into the evolving research landscape on TB medication adherence in 
Southeast Asia. Among the observed publication trends, a notable concentration of studies appeared around 2020, likely 
reflecting research efforts conducted prior to the onset of the COVID-19 pandemic. This pre-pandemic period marked 
a phase of heightened research activity, supported by global TB control initiatives and growing awareness of TB 
medication adherence-related challenges. However, the emergence of COVID-19 significantly disrupted TB programs, 
as health system resources were diverted toward pandemic response.30–32 Access to TB care was further constrained by 
transportation disruptions, mobility restriction, health-care workforce shortages, and increased fear and stigma, reducing 
the feasibility of conducting and publishing TB research.32,33 Although some countries began restoring TB services after 
2021, high-burden regions such as Southeast Asia experienced delayed recovery and persistently low case detection 
rate.30 These findings highlight the vulnerability of TB research to global health crises and underscore the need for 
renewed and sustained investment in adherence-related research across Southeast in the post-pandemic era.

The network analysis of co-occurrence of keywords reveal four major clusters on TB medication adherence 
representing the thematic areas, starting from the largest: 1) Green cluster: Digital health and treatment evaluation, 2) 
Red cluster: Factors related medication adherence (socio-behavioural support), 3) Blue cluster: Clinical and demographic 
characteristics and 4) Yellow cluster: Pharmacological management and disease burden. To provide a clearer picture, 
Table 2 provides the details of clusters, thematic focus, and representative publication examples. An example from the 
largest thematic cluster (Green cluster), by Ridho et al, systematically reviewed the promising digital health technologies 
to improve medication adherence and treatment outcomes.22 In the second-largest cluster (Red cluster), a study by Yani 
et al and Wahyuni et al reported health behavior and attitude were positively associated with adherence.25,34 Moreover, 
family support program from Thailand was enhanced medication adherence.24 Although there have been established 
thematic areas, however, there are some more opportunity to develop the interdisciplinary research area between clusters. 
For example, a study by Margineanu et al about attitude evaluation among patients and medical staff towards eHealth in 
tuberculosis management that incorporated a qualitative approach (Red cluster) and digital health (Green cluster) in 
tuberculosis management (Yellow cluster).35

In alignment with global health trends, research on digital health intervention to support TB treatment adherence has 
grown significantly in recent years.22,36 However, our bibliometric analysis indicates that several important topics remain 
notably underexplored, particularly within the Southeast Asian context. In contrast, countries such as the United States 
have made more substantial progress in implementing and evaluating digital technologies aimed at improving medication 
adherence.22 Key areas such as family support, the role of community-based primary health care, and the development of 
personalized digital solutions have received limited scholarly attention in Southeast Asia. Although emerging, these 
themes appear as smaller nodes in recent trend analyses.

The findings from the bibliometric analysis highlight several promising yet underrepresented directions for future 
research on TB treatment adherence in Southeast Asia. One key trajectory involves exploring the barriers and facilitators 
to adherence, particularly the role of family engagement within the broader framework of community participation. As an 
integral component of the social system, families can provide emotional, informational, and practical support through the 
lengthy course of TB treatment.37 However, despite their potential to enhance adherence, family involvement remains 
insufficiently explored in current literature. Another research priority is the need to strengthening the capacity and 
responsiveness of the primary health-care system, which serves as the frontline of the TB care cascade.38,39 Integration of 
TB care and primary health service has been shown to improves access, reduce stigma, enhance adherence, and 
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ultimately contribute to lowering the national TB burden.39–41 Operational and implementation research is essential to 
determine how primary health-care facilities can be more effectively integrated with community-based approach to 
deliver patient-centered TB care.

Although digital tools (eg, mobile health platform, text-based reminders, and other telehealth services) have been 
increasingly studied in other regions,36,42,43 their application in Southeast Asia remains limited. Given the rapid 
expansion of digital infrastructure in many Southeast Asian countries, there is a critical need for research that assesses 
the feasibility, acceptability, and effectiveness of digital innovations to support treatment adherence. Aligned with the 
third pillar of the WHO End TB Strategy,1 these emerging research pathways offer strategic opportunities to develop 
evidence-informed, equitable, and sustainable approaches to TB care and treatment.

This study identifies Indonesia as a leading contributor to TB medication adherence research in Southeast Asia. 
Authors affiliated with Indonesian institutions produced the highest number of publications and demonstrated strong 
international collaborations, particularly counterparts in the United States, Australia, and the Netherlands. This promi
nence likely reflects Indonesia’s high national TB burden, which ranked third globally, with one of the highest case 
numbers in the region.2,44 The scale of the TB epidemic in Indonesia has likely drawn significant domestic and 
international research attention.16 Additionally, increased national funding in TB control programs and the establishment 
of dedicated research centres may have further supported this trend.45

Conversely, other high-burden Southeast Asian countries, such as Myanmar and Cambodia, were noticeably under
represented in the research output and collaboration networks. Despite Myanmar ranking among the global top five and 
Cambodia in the top 30 for TB incidence,2 their contributions to TB medication adherence research remain limited. Prior 
studies suggest that this may stem from underdeveloped research infrastructure, limited funding, and poor coordination 
between researchers and policymakers.46,47 Specifically, in Cambodia, a systematic review by Khan et al48 attributed the 
disparity to poorly coordinated research agendas and imbalanced donor funding. Notably, only 10.2% of Global Fund 
disbursements for infectious diseases were allocated to TB, compared to 58.1% for HIV and 31.7% for malaria.

Interestingly, co-authorship analysis reveals that research on TB medication adherence in Southeast Asia is not 
predominantly driven by authors affiliated with institutions within the region. Although the research is primarily localised 
in Southeast Asian countries, several authors from Australia, the Netherlands, and the United Kingdom are also central 
actors in the co-authorship network. This raises important questions about research ownership and representation. The 
prominence of authors such as Fox GJ, a well-known Australian researcher, exemplifies this dynamic.19 Such patterns 
may be attributed to existing bilateral partnerships, historical research ties, or disproportionate funding streams that 
enable high-income countries to lead studies in low- and middle-income country (LMIC) settings, particularly in the 
Global South.49–51 To foster more equitable research development in Southeast Asia, initiatives such as capacity-building 
programs, inclusive co-authorship networks, and cross-border funding mechanisms are essential. These efforts could 
strengthen regional research leadership while promoting meaningful collaboration with international partners. In parti
cular, expanding research on TB medication adherence within each country is crucial to support the WHO End TB 
Strategy by 2035, especially in Southeast Asia, which contributes significantly to the global TB burden.

Limitations
This study has several limitations. Firstly, the analysis was restricted to articles published in English, which introduces 
language bias and may exclude significant research published in other languages. However, focusing on English ensures 
that the published articles are accessible to a global audience, thereby facilitating wider dissemination and impact of the 
research findings. Secondly, the study relied solely on the Scopus database, potentially missing relevant articles indexed 
in other databases, which could lead to incomplete data. Using only Scopus was chosen due to its comprehensive 
coverage, complete bibliographic information, and reliable indexing standards, but this choice might have omitted some 
relevant studies. Finally, A modest publication rebound occurred in 2023, the apparent decline in 2024 should be 
interpreted cautiously, as database searches only extended through June–July 2024.
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Conclusion
This bibliometric study provides a comprehensive overview of the research landscape on medication adherence among 
patients with TB in Southeast Asia, identifying four key thematic clusters: digital health and treatment evaluation, factors 
related to medication adherence, clinical and demographic characteristics and pharmacological management and disease 
burden. Despite this progress, some areas remain underexplored, including family engagement, integration of primary 
health care, and locally driven digital innovations. To advance the field, future research should focus on leveraging digital 
health tools, exploring socio-behavioral factors, assessing long-term intervention impacts, and considering cultural and 
socioeconomic influences to support context-specific and effective interventions in this high-burden region.
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