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  Background: Tuberculosis (TB) treatment non-compliance remains a signifi cant global public health issue, un-
dermining disease control eff orts and leading to adverse clinical and epidemiological outcomes. While considera-
ble research has explored this issue, gaps remain in understanding the multifactorial infl uences on non-compliance, 
particularly its key factors and impacts, as well as the interconnections that exacerbate these challenges. Th is study 
integrates narrative and bibliometric approaches to critically synthesize and visualize factors contributing to TB 
treatment non-compliance and its impacts. By addressing research gaps, this study aims to provide a comprehen-
sive framework for understanding the multifactorial challenges and proposing evidence-informed strategies to 
address clinical and epidemiological issues. 
  Methods: A systematic search of Scopus, EBSCO (Medline), ScienceDirect, and PubMed databases identifi ed 
empirical studies published up to December 2024. Th ematic synthesis categorized factors into overarching themes, 
while bibliometric analysis using VOSviewer software visualized factors and their interconnections. 
  Results: Th e review identifi ed key factors such as poor tuberculosis knowledge, stigma, side eff ects, and economic 
constraints, interacting with demographic, psychological, and systemic barriers. Network visualization highlighted 
the interconnections among these factors, illustrating how they compound to exacerbate non-compliance. Clinical 
and epidemiological impacts include MDR/XDR-TB, prolonged treatment, and community transmission. 
  Conclusions: TB treatment non-compliance arises from a complex interplay of individual, socio-economic, and 
healthcare-related factors. Th is review emphasizes the importance of integrated narrative and bibliometric ap-
proaches to develop context-specifi c strategies for improving adherence, reducing the global TB burden, and 
guiding future research and policy. 
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Introduction

Tuberculosis (TB) remains one of the leading 
causes of mortality worldwide, exacerbated by treat-
ment non-compliance, which undermines global ef-
forts to control the disease [1]. Despite advancements 
in treatment protocols, adherence challenges persist, 
particularly in regions with limited resources [2–4]. 
Non-compliance not only prolongs the infectious pe-
riod but also increases the likelihood of treatment fail-
ure, relapse, multidrug-resistant TB (MDR-TB), and 
extensively drug-resistant TB (XDR-TB) [5].

Existing literature highlights numerous factors 
influencing treatment adherence, including socio-
demographic, behavioral, and systemic barriers [6]. 
A previous study emphasize the multifaceted nature 
of medication adherence among elderly TB patients, 
identifying individual, interpersonal, and organiza-
tional factors as critical for understanding adherence 
behaviors [7]. Similarly, other research provides an 
overview of risk factors associated with treatment lost 
to follow-up in developing countries, highlighting 
 socio-economic determinants such as poverty, low ed-
ucation levels, and systemic healthcare challenges [8].  
In addition, a systematic review with meta-analysis 
study, further elucidate predictive factors for treat-
ment success, including younger age, non-drinking 
status, and early sputum smear conversion, underscor-
ing the importance of timely intervention and patient  
support [9].

However, while these studies offer valuable in-
sights, they highlight gaps in understanding region-
specific adherence patterns, which refer to variations in 
treatment adherence shaped by local socio-economic 
conditions, cultural practices, and healthcare system 
structures. For example, economic barriers and limited 
accessibility to healthcare facilities are prevalent in 
low-income settings [2,10,11], whereas social vulner-
abilities such as homelessness and drug abuse are more 
common in high-income contexts [12].

Given the multifactorial nature of TB treatment 
non-compliance, a narrative review integrated with bib-
liometric analysis is particularly well-suited for address-
ing this research problem [13]. By integrating diverse 
evidence, narrative reviews provide a holistic under-
standing of complex factors, while bibliometric analysis 

offers a data-driven perspective to visualize relation-
ships and highlight interconnections. This study aims 
to synthesize existing evidence to identify key factors 
and analyze their impacts, highlighting research gaps 
and proposing evidence-informed strategies to reduce 
non-compliance and improve TB treatment outcomes.

Methods

Study design

This study employed a comprehensive narrative-
bibliometric review design to critically synthesize 
evidence on key factors contributing to TB treatment 
non-compliance and its impacts [14]. Thematic syn-
thesis was utilized to systematically analyze qualitative 
data from selected studies, focusing on identifying, 
organizing, and interpreting factors contributing to 
non-compliance and their clinical and epidemiological 
implications. Bibliometric analysis, conducted using 
VOSviewer software, visualized key factors and their 
interconnections, providing a quantitative perspective 
to enhance qualitative findings.

The integration of thematic synthesis and biblio-
metric analysis enabled a comprehensive understand-
ing of TB treatment non-compliance. While thematic 
synthesis categorized qualitative insights into over-
arching themes, bibliometric analysis uncovered rela-
tionships and trends across the data. This dual-method 
approach addressed gaps in existing research, which 
often focus exclusively on either qualitative or quanti-
tative dimensions, and provided actionable insights for 
clinical practice and policy development.

Data sources and search strategy

This study conducted a comprehensive search of 
relevant peer-reviewed literature using four major elec-
tronic databases: Scopus, EBSCO (Medline), Science-
Direct, and PubMed. These databases were selected for 
their extensive coverage of peer-reviewed literature in 
healthcare and biomedical sciences. The search aimed 
to retrieve studies that focused on non-compliance 
with TB treatment, exploring the key factors and im-
pacts of this phenomenon. The search included articles 
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published up to December 2024, ensuring the inclu-
sion of the most recent and relevant studies.

The SPIDER framework guided the review pro-
cess to ensure a systematic approach [15]. The study 
sample focused on patients diagnosed with TB who 
exhibit non-compliance with treatment. The phe-
nomenon of interest included key factors influenc-
ing non-compliance and impacts both clinically  
(e.g., drug resistance, health complications) and epi-
demiologically (e.g., disease spread, increased burden 
on healthcare systems). A combination of keywords 
and Boolean operators was used to ensure inclusivity 
and precision in the search. The search string used was: 
(“Tuberculosis” OR “TB”) AND (“Non-compliance” 
OR “Non-adherence” OR “Treatment default”) AND 
(“Factors” OR “Impacts”).

The search process across the databases yielded 
2,406 articles. After removing 42 duplicates and ex-
cluding 78 articles that were not properly recorded 
in the system, 2,286 articles remained. Titles and ab-
stracts were screened, resulting in 170 articles relevant 
to factors contributing to non-compliance and its 
impacts. A full-text review narrowed this selection to 
97 articles, which specifically analyzed factors and im-
pacts of TB treatment non-compliance. Among these, 
79 articles discussed factors, 9 articles focused on im-
pacts, and 9 articles addressed both aspects (Figure 1).

The studies included diverse methodologies, such 
as cohort, case-control, cross-sectional, and qualitative 
studies, spanning multiple countries and regions. Partic-
ipant demographics varied widely, with sample sizes rang-
ing from small qualitative studies (e.g., 17 participants)  
to large-scale cohort studies (e.g., 46,818  participants; 
see Appendix 1 for details) [16–112].

Inclusion and exclusion criteria

The inclusion and exclusion criteria ensured that 
only relevant and high-quality studies were selected for 
this review. Studies were included if they focused on TB 
patients exhibiting non-compliance or non- adherence 
to treatment regimens. Eligible studies addressed fac-
tors influencing non-compliance and clinical or epi-
demiological impacts. Studies employing qualitative 
(e.g., interviews, focus group discussions), quantitative 
(e.g., surveys, statistical analysis), or mixed-methods 

designs were included. Only peer- reviewed articles 
published in English were considered.

Exclusion criteria were applied to exclude studies 
focusing solely on populations adhering to TB treat-
ment, non-empirical studies (e.g., commentaries, edi-
torials), and grey literature. Articles with incomplete 
data or insufficient details for thematic or bibliometric 
analysis were also excluded. These criteria ensured that 
the studies included aligned with the research objectives, 
provided empirical data, and contributed to a compre-
hensive understanding of  TB treatment non-compliance.

Data extraction

Data extraction was conducted systematically to 
ensure the inclusion of all relevant information nec-
essary for the thematic and bibliometric analyses.  
A standardized data extraction form was developed, 
capturing key details from each study, including the 
author(s), year of publication, study location, sample 
size, study design, key findings, and factors related to 
TB treatment non-compliance and their clinical or 
epidemiological impacts. Two independent reviewers 
performed the data extraction to enhance accuracy and 
minimize bias. Any discrepancies between the review-
ers were resolved through discussion or consultation 
with a third reviewer. Extracted data were then organ-
ized into a structured database to facilitate thematic 
synthesis and bibliometric analysis.

Thematic synthesis

Thematic synthesis was conducted to systemati-
cally analyze the factors contributing to TB treatment 
non-compliance and its associated impacts [113]. The 
process followed three main steps: identifying factors, 
grouping them into sub-themes, and consolidating 
them into overarching themes. This structured ap-
proach ensured a systematic categorization of the data 
extracted from the included studies. In the first step, 
factors and impacts were identified from the included 
studies and documented systematically.

In the second step, the identified factors and im-
pacts were grouped into sub-themes based on shared 
characteristics or commonalities. This grouping process 
facilitated the organization of data into manageable and 
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treatment non-compliance [114]. The process began 
by identifying variables related to factors and impacts 
of non-compliance, as determined during the the-
matic synthesis. These variables were then input into 
the metadata of the included articles as keywords for 
analysis.

The bibliometric analysis employed heatmap 
analysis and network visualization to examine co- 
occurrence patterns and relationships among the varia-
bles systematically. Data analysis was conducted using 
VOSviewer software, which facilitated the visualiza-
tion of co-occurrence networks and intensity maps. 

meaningful categories for further analysis, ensuring that 
all relevant aspects were captured comprehensively. In 
the final step, sub-themes were consolidated into over-
arching themes that reflect the multifactorial nature of 
TB treatment non-compliance and its impacts.

Bibliometric analysis

Bibliometric analysis was conducted to com-
plement the thematic synthesis by providing a 
quantitative evaluation of the key factors, patterns, 
interconnections, and impacts associated with TB 

Figure 1. Flowchart of study identification, screening, and inclusion.
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with males [20,58,74,75,80,88,91,96,107], unmarried 
or divorced individuals [34,38,53,54,56,60], and older 
adults [25,36,37,39,42,43,48,58,64,66,71,74,80,91,96] 
more frequently exhibiting non-compliance. Residence 
status further contributes, as patients from rural areas 
[23,24,37,58,81–83], immigrants [54,56,60,99], no-
mads [24,95,100], or those homelessness [33,49,96] or 
living in confined institutions [54] face unique barriers. 
Educational attainment is another critical factor, with 
illiteracy or low education levels associated with poor 
adherence due to limited understanding of TB treat-
ment protocols [23,24,28,35,42,56,58,63,80,86,90, 
94–96,106,107,109]. Occupational constraints, includ-
ing unemployment [25,47,65,66,69,78,89,100,107], 
overworking [34,51,57,60,73,91,111], or occupations 
with limited flexibility (e.g., merchants, healthcare 
workers) [43,67], also exacerbate non-compliance.

Economic factors, such as low-income levels  
[23,31,33,39,41,53,85,86,88,97,102], financial hard-
ship [38,52,56,60,84,100,101,106,112], lack of 
health insurance [39,56,97,99], or travel-related costs 

These visualizations provided insights into the rela-
tionships and interconnections among the variables, 
illustrating their multifactorial nature in the context of 
TB treatment non-compliance.

Results and Discussion

Factors non-compliance TB treatment

The study identifies various factors contribut-
ing to non-compliance in TB treatment. Thematic 
analysis is categorized into patient-related, family and 
 community-related, healthcare worker-related, health 
system-related factors, monitoring system, drug- 
related, and other factors (Figure 2).

Patient-related factors

Patient-related factors include demographics such 
as gender, marital status, and age play a pivotal role, 

Figure 2. Thematic synthesis analyzes factors of non-compliance TB treatment.
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home [18,31,42,43,51,86,111], and running out of 
drugs [27,31,51,75] or not timely refills [19,31], also 
contribute to treatment discontinuation.

Family-related factors

Family-related factors significantly influence TB 
treatment adherence, with the lack of family support 
being a critical barrier to compliance. Patients who 
do not receive financial assistance, help with accom-
modation or nutrition, or support for transportation 
often struggle to access consistent care. Moreover, the 
absence of supervision, emotional encouragement, 
and motivation from family members can diminish 
patients’ commitment to their treatment regimens.  
A lack of empathy, emotional and spiritual encourage-
ment within the family environment further exacer-
bates feelings of isolation and hopelessness, which are 
common among TB patients. Addressing this issue 
requires engaging families as active participants in the 
treatment process by providing education and foster-
ing supportive environments to enhance adherence 
and improve patient outcomes [17,18,21,24,35,51,72, 
78,94,97,98,103,109].

Community-related factors

Community-related factors play a pivotal role 
in influencing TB treatment adherence, with stigma  
[26,40,42,53,56,66,73,78,84,85,87,88,97,101,103, 
104,108] and discrimination [17,101] being significant 
barriers. Patients often face negative attitudes and so-
cial exclusion, which can discourage them from seek-
ing or continuing treatment. The lack of social support, 
empathy, and compassion from friends further com-
pounds this challenge, leaving patients feeling isolated 
and unsupported [84,85,98]. Experiences of desertion, 
neglect, and emotional disengagement from social net-
works undermine the strength and motivation needed 
to adhere to treatment regimens [98]. Addressing 
these community-level barriers requires comprehen-
sive strategies that include stigma- reduction programs, 
community education, and the promotion of empa-
thetic, inclusive social environments to foster better 
adherence and treatment outcomes.

[51,57,62,75,108], significantly hinder treatment ad-
herence. Poverty, food shortages [73,101], debt [34], 
and the costs of non-TB-related medications [62] 
further compound this challenge. Lifestyle factors, 
including alcoholism [19,22,26,31,33,44,49,62,65, 
66,70,75,80,88,89,95,96,102,107,108,111], smoking  
[25,26,29,31,40,42,44,53,58,70,75,89,96,104,107], 
and drug use [33,49,54,65,96,106–108], are consist-
ently linked to non-compliance, as they can interfere 
with both physical health and the ability to adhere to 
medication schedules.

Patients with a history of treatment abandonment 
[29,33,48,49,54,66,80,83,88,95], MDR-TB [59,82], 
relapsed cases [70], or previous lost to  follow-up [108] 
are at a higher risk of non- compliance. Co- morbidities, 
such as HIV/AIDS [22,28,31,33,37,44,49,51,53, 
54,64,74,80,83,88,96,110], diabetes [39,80,96], 
 obesity [107], or malnutrition [48,64], cancer [110], 
renal failure [39], mental disorders [80], extrapul-
monary TB case [37] and other chronic diseases 
[23,52,65,80,82,106,111], create additional barriers 
by increasing the complexity of treatment regimens. 
Poor TB-related knowledge, including misconcep-
tions about the disease, its treatment, and  prevention 
[17,19,22,26,27,29,34,42,47,51,53,62,66,69, 
7 0 , 7 2 , 7 8 , 7 9 , 8 4 – 9 0 , 9 4 , 1 0 0 , 1 0 2 , 1 0 5 , 1 0 7 , 
108,111,112], as well as reliance on traditional [17,44, 
72,73,82,88,95,101,102], perception that food provi-
sions would help finish treatment [95], belief in TB 
cure [47], or lack of trust in treatment efficacy [40], 
further diminish adherence.

Psychological factors such as depression, stress, 
hopelessness [27,31,45,51,85], shock or denial about 
illness [55,87], feelings of shame [87,95], and fear of 
disclosure [29,90] amplify non-compliance.  Negative 
attitudes such as lack of awareness or careless-
ness about his illness [40,43,54,62,67,91,103,108], 
boredom [51], low perception towards TB sever-
ity [17,67,69,70,82,87], often accompanied by 
low self-management [17,18,92], increase non- 
compliance. Symptom-related factors, such as feel-
ing better or being cured prematurely, often lead 
patients to discontinue treatment prematurely [25,27,
42,60,63,70,72,79,84,85,89,91,95,100]. Forgetfulness 
[25,31,42,43,51,63,86,110,111], traveling away from 
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improving transportation support, optimizing service 
delivery, and enhancing the quality and reliability of 
healthcare to foster better adherence outcomes.

Monitoring system-related factors

Monitoring system-related factors play a cru-
cial role in TB treatment adherence. The absence 
or unavailability of Directly Observed Treatment 
(DOT) programs significantly reduces compliance 
[17,96,101], as patients may lack the necessary su-
pervision and support. Failed compliance [57,80,83] 
with or unwillingness to accept DOT [55,67,82], of-
ten due to the inconvenience of observation methods 
[40,57], further exacerbates non-adherence. Alterna-
tive monitoring approaches, such as community-based 
[26,74] or family-member-led DOT [107], can pro-
vide more accessible and flexible support, though they 
may not always be effectively implemented. Addition-
ally, self-administration of medication without proper 
oversight increases the risk of missed doses [112]. The 
lack of medication dose reminders [98] and patient-
centered monitoring systems [97] highlights the need 
for tailored solutions that prioritize convenience, ac-
cessibility, and engagement to enhance adherence and 
treatment success.

Drug-related factors

Drug-related factors significantly contribute 
to non-compliance with TB treatment, as the chal-
lenges associated with medication often deter pa-
tients from completing their regimens. Side effects 
[17,25,27,42,43,47,51–53,60,62,63,78,79,81,82, 
84–87,91,97,101,102] and adverse drug events 
[23,56,66,71,94], such as nausea, vomiting, or fatigue, 
are among the most common barriers, leading to dis-
comfort and reduced motivation to adhere. Drug in-
tolerance further complicates adherence [103,106], 
particularly for patients with co-morbidities requiring 
concurrent use of non-anti-TB medications [22,107]. 
The prolonged duration of TB treatment [51,85] and 
the associated pill burden [32] amplify the difficulty, 
making it harder for patients to remain consistent. 
Addressing these barriers requires comprehensive 

Health workers-related factors

Health worker-related factors significantly impact 
TB treatment adherence, with inadequate engagement 
and support from healthcare providers serving as key 
barriers. The lack of regular visits, telemonitoring, 
supervision, or surveillance by health workers often 
results in reduced patient compliance [20,34,36,41, 
42,56,60,63,66,79,97,112]. Insufficient information, 
advice, or counseling about TB therapy further lim-
its patients’ understanding and commitment to their 
treatment regimens [19,21,35,40,43,62,95,97,100]. 
Poor communication [51,57,78,85,86,94,98,101,111] 
and an unfriendly or dismissive [25,57,89,95] from 
healthcare workers weaken the patient-provider rela-
tionship, discouraging patients from seeking help or 
adhering to their care plans. Additionally, the una-
vailability or lack of responsibility and support from 
health workers [17,19,38,96,101,103], combined with 
inadequate treatment skills [17], compromises the 
quality of care patients receive. Addressing these is-
sues requires training healthcare providers to improve 
communication, foster patient-centered relationships, 
and enhance their technical and interpersonal skills to 
build trust and support adherence.

Health services-related factors

Health service-related factors significantly in-
fluence TB treatment adherence, particularly in ar-
eas with limited healthcare access. Long distances to 
health centers [24,25,42,47,53,62,69,70,73,85,89], 
extended travel times, and inadequate transportation 
options pose substantial barriers for patients, especially 
in geographically remote areas [26,41,88,97]. Poor in-
frastructure and inaccessibility to healthcare services 
further exacerbate these challenges, often discourag-
ing patients from seeking or continuing treatment 
[32,97,103,105]. Extended waiting times at healthcare 
facilities [44,88,102,104] and dissatisfaction with the 
quality of care [84] also contribute to non-compliance. 
Factors such as distrust of health [87,103] and poor 
administration of treatment protocols [97] undermine 
patient confidence and adherence. Addressing these 
issues requires strengthening healthcare infrastructure, 
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The network visualization builds on this by reveal-
ing the interconnections and clustering of these factors 
into distinct thematic groups. Behavioral and demo-
graphic factors, such as alcoholism, older age, and male 
gender, interact with economic and structural barriers, 
including financial hardship, distance to health centers, 
and health insurance problems, illustrating how demo-
graphic vulnerabilities are compounded by systemic 
challenges. Treatment-related factors, such as side 
effects, feeling better prematurely, and lack of coun-
seling, interact with psychosocial factors like stigma, 
stress or depression, and low perception of TB severity, 
forming a web of interconnected barriers. The analysis 
highlights that these factors are interconnected rather 
than isolated, but interact dynamically. Certain fac-
tors, such as alcoholism and financial hardship, serve 
as bridges between multiple clusters. Together, these 
analyses underscore the multifactorial and intercon-
nected nature of TB treatment non-compliance. The 
heatmap provides insights into the severity and indi-
vidual prominence of factors, while the network visu-
alization emphasizes their relationships and thematic 
clustering.

TB treatment non-compliance arises from a mul-
tifaceted interplay of individual, social, and systemic 
factors. Poor tuberculosis knowledge and low education 
levels/low health literacy are significant contributors to 
treatment non-compliance, hindering patients’ ability 
to understand the disease, follow complex treatment 
regimens, and recognize the consequences of non- 
adherence. This issue is further compounded by health-
care providers’ inadequate knowledge, which limits their 
ability to effectively educate and support patients [115].  
Previous research underscores that low health lit-
eracy impairs patients’ capacity to navigate treatment 
protocols and manage associated challenges, leading 
to poor adherence and suboptimal outcomes [116].  
Targeted health literacy programs are essential to over-
come these barriers.

The stigma surrounding TB is another significant 
barrier, leading to fear of discrimination, concealment 
of illness, and reduced self-worth, which are often 
compounded by depressive symptoms [117]. Address-
ing stigma through educational interventions, mental 
health support, and community engagement is crucial 
to improving adherence. Adverse drug reactions, such 

strategies, including effective management of side ef-
fects, patient education, and support systems to miti-
gate the psychological and physical burden of TB 
therapy.

Other factors

Additional factors, such as fear of COVID-19 
during the pandemic [25] and high demographic den-
sity [41], have also influenced TB treatment adher-
ence. The fear of contracting COVID-19 in healthcare 
settings led many patients to delay or avoid seeking 
care, disrupting treatment continuity. High population 
density, particularly in urban areas, creates challenges 
in maintaining effective treatment monitoring and in-
fection control, further discouraging adherence. These 
factors underscore the need for adaptive healthcare 
strategies, such as telemedicine, community-based in-
terventions, and infection prevention measures, to en-
sure uninterrupted TB treatment during public health 
crises and in densely populated regions.

Key factors, patterns, and interconnections in TB 
treatment non-compliance

The heatmap and network visualization analy-
ses together provide a comprehensive understanding 
of the factors contributing to TB treatment non- 
compliance (Figures 3 and 4). The heatmap highlights 
the prominence and intensity of individual factors 
using a color-coded scale, where poor tuberculosis 
knowledge emerges as the most critical determinant, 
represented by its central position and intense red 
color. Surrounding this central factor are stigma, side 
effects, alcoholism, low education, and HIV/AIDS, 
which appear in red and yellow hues, reflecting their 
significant influence on non-compliance. Moderately 
impactful factors, such as older age, financial hardship, 
low income, forgetfulness, and lack of family support, 
are shown in yellow and green, illustrating the com-
bined effects of economic, psychological, and logistical 
barriers on treatment adherence. Less prominent fac-
tors, such as inadequate supervision, transportation is-
sues, and unfriendly healthcare, are highlighted in blue 
and green yet remain relevant, particularly in resource-
limited settings.
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non-compliance [122]. Addressing economic con-
straints through financial assistance and community-
based healthcare services can significantly improve 
adherence.

Forgetfulness, often influenced by stress, anxi-
ety, or cognitive decline, is another prevalent factor, 
particularly among older adults [123]. Interventions 
such as mobile phone reminders are important to en-
hance adherence rates [124]. Social support, especially 
from family members, is critical for adherence, and the 
absence of such support is strongly associated with 
treatment discontinuation. Family education and in-
volvement in the treatment process are effective strate-
gies to address this issue [125].

Systemic factors, such as inadequate supervision 
and unfriendly healthcare environments, further un-
dermine adherence. Lack of follow-up and dismissive 

as nausea, vomiting, and fatigue, are common deter-
rents to treatment continuation, particularly when 
patients perceive medications as harmful [118]. Simi-
larly, alcoholism significantly impacts adherence by 
impairing immune function, mental health, and social 
stability, with studies showing a twofold increase in 
non-compliance among alcohol users [119].

Co-morbidities, particularly TB-HIV co- 
infection, complicate adherence due to the burden of 
managing multiple medications and the stigma associ-
ated with both diseases [120]. Older patients face ad-
ditional challenges, including cognitive decline, social 
isolation, and co-morbidities, which require tailored 
interventions like medication reminders and family in-
volvement [121]. Financial hardship and low income 
also hinder access to healthcare services, transporta-
tion, and supplementary medications, exacerbating 

Figure 3. Heatmap analysis of key factors influencing TB treatment non-compliance.
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64,74], economic challenges like low income, pov-
erty, and distance to healthcare centers dominate, 
compounded by poor tuberculosis knowledge, stigma, 
and unfriendly healthcare environments. These issues 
are exacerbated by cultural practices, such as reliance 
on traditional healing and limited healthcare access. 
Lower-middle-income countries, including Indone-
sia [21,58,79,84,100,105], India [31,51,75,91,97,98], 
and Nigeria [32,37,53,89], experience a combination 
of economic and psychosocial barriers, with financial 
hardship, side effects, and premature discontinuation 
due to feeling better being prominent. Psychosocial 
factors, such as stigma and poor patient-healthcare 
worker relationships, further hinder adherence, espe-
cially in urbanizing regions where transportation is-
sues and busy schedules are common.

In upper-middle-income countries, such as  Brazil 
[22,28,41,80,96,106], China [17,23,34,36,52,56,60
,63,66,69,71,94,99,112], and South Africa [83,95], 

attitudes from healthcare providers discourage patients 
from completing treatment [11]. Effective supervision 
strategies, such as the video directly observed therapy 
during tuberculosis treatment, and patient-centered care 
approaches can foster trust and accountability [126]. 
Additionally, logistical barriers, such as long distances 
to healthcare facilities and unreliable transportation, dis-
courage access to treatment [6]. Solutions like mobile 
clinics, transportation subsidies, and decentralized treat-
ment centers are necessary to overcome these challenges.

Key factors and patterns of TB treatment non-compliance 
across income levels

The analysis of factors contributing to TB treat-
ment non-compliance reveals variations across coun-
try income levels (Table 1). In low-income countries, 
such as Ethiopia [18,29,40,43,44,47,62,81,86,90,101, 
109–111], Kenya [72,88,102], and Uganda [19,48,55,59, 

Figure 4. Network visualization analysis: patterns and interconnections of TB treatment non-compliance.
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non-compliance (Figures 5 and 6). The heatmap high-
lights the severity of individual outcomes, with MDR/
XDR-TB emerging as the most critical consequence, 
represented by its central position and intense red 
color [16,33,39,47,50,61,71,77,93]. This outcome 
underscores the significant challenges posed by non-
adherence, as MDR/XDR-TB requires longer and 
more complex treatment regimens involving second-
line medications [33]. The visualization also empha-
sizes other distinct impacts, including unsuccessful 
treatment outcomes [16,33,46,65,83], low cure rates 
[30,36,68,74], high mortality [36,39,50,65,74,83], 
and increased hospital admissions [39], which further 
strain healthcare systems by necessitating prolonged or 
intensive care for advanced or drug-resistant cases.

The network visualization complements this per-
spective by revealing the interconnections between 
these outcomes, clustering them into two main cat-
egories: clinical consequences and a single epidemio-
logical impact. Clinical consequences such as MDR/
XDR-TB are intricately linked to longer treatment 
durations, unsuccessful treatment outcomes, and high 

the interplay of alcoholism, drug use, chronic diseases  
(e.g., HIV/AIDS), and adverse drug events contributes 
to non-compliance. Systemic issues, including health-
care inefficiencies and inadequate patient support sys-
tems, are also prevalent. Meanwhile, in high-income 
countries, including the United States [33,107], 
 Canada [107], and Spain [20,49,54], social vulnerabil-
ities, such as homelessness, low income, and substance 
abuse, are primary barriers. These factors coexist with 
challenges in addressing healthcare accessibility for 
marginalized populations, along with stigma and poor 
tuberculosis knowledge among certain groups. Despite 
these variations, several factors are universal across all 
income levels, including poor tuberculosis knowledge, 
side effects of medication, and stigma, which consist-
ently undermine treatment adherence.

Impact of non-compliance TB treatment

The heatmap and network visualization analyses 
together provide a comprehensive understanding of the 
clinical and epidemiological impacts of TB treatment 

Table 1. Key factors and patterns of non-compliance TB treatment across income-level countries.

Classification Key Factors Country

Low-Income Countries Low income and poverty e.g., Ethiopia, Kenya, Uganda

Distance to healthcare centers e.g., Ethiopia, Uganda

Poor tuberculosis knowledge e.g., Ethiopia, Uganda

Stigma and lack of counselling e.g., Ethiopia, Uganda

Alcoholism and smoking e.g., Ethiopia, Kenya

Unfriendly healthcare environments and inadequate supervision e.g., Ethiopia, Uganda

Lower-Middle-Income 
Countries

Financial hardship e.g., Indonesia, India, Nigeria

Side effects of medication e.g., Indonesia, India

Feeling better prematurely, leading to discontinuation e.g., Indonesia, India

Stigma and poor patient-health worker relationships e.g., Nigeria, Indonesia, India

Lack of social or family support e.g., Indonesia, India, Nigeria

Upper-Middle-Income 
Countries

Alcoholism and drug use e.g., Brazil, South Africa

Low education and financial hardship e.g., Brazil, China

Adverse drug events and side effects e.g., China, South Africa

HIV/AIDS and other chronic diseases e.g., Brazil, South Africa

Stigma and distrust of healthcare systems e.g., South Africa, China

High-Income Countries Homelessness and low income; Alcoholism and drug use; HIV/
AIDS and chronic diseases; Poor tuberculosis knowledge; Stigma 
and Previous defaults

e.g., USA, Spain
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interventions, including improving patient adherence, 
reducing barriers to treatment, and enhancing public 
health strategies to control disease transmission.

Non-compliance allows drug-resistant bacteria 
to proliferate, complicating treatment and increas-
ing the risk of treatment failure. Studies have shown 
that patients who default on treatment have twice the 
risk of developing MDR-TB, particularly those with 
a history of prior treatment failure or co-morbidities 
such as HIV/AIDS. This cycle of resistance leads to 
prolonged and more complex treatment regimens, 
higher mortality rates, and significant healthcare costs 
[127,128].

Non-compliance also results in increased hospital 
admissions and financial strain on healthcare systems, fur-
ther exacerbating the burden on public health resources. 

mortality rates, creating a cascading effect that com-
pounds the burden on individual patients and health-
care systems. In contrast, TB reinfection appears as a 
distinct epidemiological outcome [35,76], representing 
the continued transmission of TB within communities. 
Although less interconnected with other outcomes, its 
intensity highlights the far-reaching public health im-
plications of non-compliance, perpetuating disease cy-
cles and undermining TB control efforts globally.

By integrating these analyses, the findings illus-
trate the dual burden of TB treatment non-compliance: 
severe clinical impacts that affect individual recovery 
and healthcare capacity and epidemiological conse-
quences that sustain community-level transmission. 
This dual perspective underscores the urgency of ad-
dressing treatment non-compliance through targeted 

Figure 5. Heatmap analysis of the impact of non-compliance TB treatment.
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substance abuse in TB non-compliance. This regional 
imbalance limits the generalizability of findings to diverse 
socio-economic contexts and healthcare systems. Poten-
tial biases in the reviewed studies are also evident. Most 
studies were cross-sectional, providing a snapshot of non-
compliance factors but failing to capture changes in ad-
herence behaviors over time. Additionally, studies often 
relied on self-reported data, which can introduce recall 
bias and social desirability bias, particularly for sensitive 
factors like stigma, substance use, or financial hardship.

Conclusion

This narrative-bibliometric review provides criti-
cal insights into the multifactorial influences driving 
TB treatment non-compliance and its clinical and 
epidemiological impacts. The findings highlight the 

For example, patients with MDR-TB or XDR-TB of-
ten require prolonged hospitalization, diverting resources 
from preventive measures and increasing the economic 
impact of TB management [129]. Furthermore, non-
compliance heightens the risk of TB reinfection, per-
petuating community transmission and undermining TB 
control efforts. Patients who fail to adhere to treatment 
are more susceptible to reinfection, particularly in high-
burden settings with limited access to healthcare [130].

Study limitations

Many studies lacked comprehensive regional rep-
resentation, with data disproportionately originating 
from low- and middle-income countries. High-income 
countries were underrepresented, particularly regarding 
the role of social vulnerabilities such as homelessness and 

Figure 6. Network visualization analysis: patterns and interconnection of the impact of non-compliance TB treatment.
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4. Aibana O, Dauria E, Kiriazova T, Makarenko O,  
Bachmaha M, Rybak N, et al. Patients’ perspectives of tuber-
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Microbiol 2023;2023:1-15.
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tries: an overview. African J Infect Dis 2023;17:60-73.

9. Torres NMC, Rodríguez JJQ, Andrade PSP, Arriaga MB, 
Netto EM. Factors predictive of the success of tuberculosis 
treatment: a systematic review with meta-analysis. PLoS 
One 2019;14:1-24.

10. Nezenega ZS, Perimal-Lewis L, Maeder AJ. Factors in-
fluencing patient adherence to tuberculosis treatment 
in Ethiopia: a literature review. Int J Environ Res Public 
Health 2020;17:1-15.

11. Tola HH, Tol A, Shojaeizadeh D, Garmaroudi G. Tubercu-
losis treatment non-adherence and lost to follow up among 
TB patients with or without HIV in developing countries: 
a systematic review. Iran J Public Health 2015;44:1-11.

12. Jones ASK, Bidad N, Horne R, Stagg HR, Wurie FB, 
Kielmann K, et al. Determinants of non-adherence to anti-
TB treatment in high income, low TB incidence settings: 
a scoping review. Int J Tuberc lung Dis off J Int Union 
against Tuberc Lung Dis 2021;25:483-90.

13. Sukhera J. Narrative reviews: flexible, rigorous, and practi-
cal. J Grad Med Educ 2022;14:414-17.

14. Marzi G, Balzano M, Caputo A, Pellegrini MM. Guide-
lines for bibliometric-systematic literature reviews: 10 steps 
to combine analysis, synthesis and theory development.  
Int J Manag Rev 2025;27:81-103.

15. Methley AM, Campbell S, Chew-Graham C, McNally R, 
Cheraghi-Sohi S. PICO, PICOS and SPIDER: a com-
parison study of specificity and sensitivity in three search 
tools for qualitative systematic reviews. BMC Health Serv 
Res 2014;14:1-10.

16. Tola HH, Holakouie-Naieni K, Mansournia MA, Yaseri M,  
Tesfaye E, Mahamed Z, et al. Intermittent treatment 

interplay of key factors, including poor tuberculosis 
knowledge, stigma, medication side effects, economic 
barriers, and logistical challenges, which interact with 
psychological, demographic, and systemic barriers. 
These multifaceted challenges lead to significant clini-
cal consequences such as MDR/XDR-TB, prolonged 
treatment durations, unsuccessful treatment outcomes, 
and increased mortality, as well as epidemiological re-
percussions, including TB reinfection and sustained 
transmission within communities.

From a clinical perspective, tailored, patient- 
centered approaches are essential. Health professionals 
should prioritize education, address medication- related 
concerns, and foster trustful relationships to reduce 
stigma and improve adherence. Optimizing coun-
seling and monitoring systems, such as DOT, is crucial 
to ensure consistent patient follow-up and adherence 
monitoring.

On a policy level, the review underscores the 
need to strengthen healthcare systems by addressing 
systemic barriers, such as limited access to healthcare 
facilities, inadequate transportation, and poor su-
pervision. Policies should focus on alleviating finan-
cial burdens, particularly in low- and middle-income 
countries, by subsidizing treatment costs and integrat-
ing TB care into broader health services. Public health 
campaigns are equally vital to reduce stigma and raise 
awareness about TB, targeting psychosocial barriers to 
adherence.

From a research perspective, this study empha-
sizes the importance of longitudinal and intervention-
based research to evaluate the effectiveness of strategies 
aimed at improving TB treatment adherence. Biblio-
metric analysis identified gaps in the current literature, 
underscoring the need for context-specific studies that 
explore socio-cultural dimensions and innovative so-
lutions, such as digital adherence technologies, to en-
hance monitoring and support.
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