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Background Extensive literature exists on health-seeking be-
haviour and barriers related to the uptake of tuberculosis (TB)-re-
lated services in high TB burden settings. However, prior reviews 
have focused on patient- and health facility/systems-level barriers 
to TB-related care. In this scoping review, we aimed to synthesise 
frontline healthcare worker (FLHCW)-related barriers that limit in-
dividuals’ demand for, access to, and retention in TB services.

Methods We searched PubMed for studies describing FLHCW-re-
lated barriers that impact demand for and/or access to TB services 
(preventive treatment, active case finding, diagnosis and treatment 
initiation, treatment completion, and post-TB care). We included 
studies that were published between 2010 and 2025 in English, and 
that reported on original research findings from the World Health 
Organization lists of high TB burden countries. Two reviewers in-
dependently conducted title and abstract screening, and full-text 
review. We narratively summarised barriers by theme and applied 
the Capability, Opportunity, Motivation-Behavior (COM-B) frame-
work to facilitate interpretation.

Results We screened a total of 5,306 records, and included 189 stud-
ies, most of which were from India, South Africa, and Ethiopia. 
Among the included studies, most reported barriers were for doc-
tors (n = 101, 53%) and nurses (n = 82, 43%). Studies identified FLH-
CW-related barriers at every step of the care cascade except for post-
TB care. Knowledge and skill gaps leading to missed opportunities 
to engage or retain individuals in care were the most frequent bar-
riers identified (n = 128 studies). Other major themes included pro-
vider-patient communication, discrimination and stigma from FL-
HCWs, and motivation to provide quality TB clinical care. Mapping 
barriers onto COM-B identified actionable targets for strategies to 
improve TB care.

Conclusions FLHCW-related barriers to TB care are pervasive and 
multifaceted, affecting the care cascade from prevention to diag-
nosis to treatment initiation and completion. Addressing these bar-
riers will require multi-component implementation strategies that 
are context-specific and designed to empower FLHCWs as drivers 
of care.
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Tuberculosis (TB) is a preventable and curable disease but remains the leading infectious cause of 
death worldwide. In 2024, an estimated 10.7 million people developed active TB disease and 1.23 
million people died from the disease [1]. Reducing the burden of disease with the tools currently 
available depends on both proactive health-seeking behaviour by affected community mem-
bers and the delivery of high-quality services by providers supported by strong health systems. 
Extensive literature has examined health-seeking behaviour and barriers related to the uptake of 
TB services [2–28]. While existing reviews on the topic cover a range of TB services, they primar-
ily focus on patient-level and health facility/system-level barriers to TB care. However, frontline 
healthcare workers (FLHCW) play a critical role in determining individuals’ demand for, access 
to, and retention in timely and high-quality TB services.

FLHCW knowledge gaps, attitudes, and competing priorities can create barriers that discourage 
care-seeking behaviour [29]. Understanding these provider-side barriers is crucial for developing 
effective strategies to increase engagement with TB services, which may lead to greater uptake 
of TB preventive treatment, improved TB diagnostic and treatment outcomes, and long-term 
reductions in TB incidence, morbidity, and mortality. Despite growing recognition of the need to 
improve health service delivery by measuring and addressing client concerns [30], the barriers 
related to FLHCWs are often underexamined through a structured lens.

To address these gaps, we synthesised the literature on FLHCW-related barriers that may impact 
individuals’ engagement in TB services across the care cascade in high TB burden countries. By 
identifying and organising provider-side barriers through a behaviour change framework, we 
aimed to inform the design of effective implementation strategies for both routine TB services 
and innovations.

METHODS
We conducted this scoping review as part of the Developing a Global Framework to Enhance 
Demand, Access, and Seeking of TB-related Healthcare Services (TB-DASH) project. We followed 
the Joanna Briggs Institute guidance for scoping reviews [31], and our findings are reported in 
accordance with the PRISMA-ScR [32]. Our screening, data extraction, and synthesis procedures 
were pre-specified in a study protocol (Appendix S1 in the Online Supplementary Document).

Inclusion and exclusion criteria
We included studies if they described FLHCW-related barriers that impact demand for and/or 
access to TB services, were published between 2010 and 2025 in English, and reported on origi-
nal research findings from one or more high TB burden countries. This time period was chosen 
because major diagnostic advancements, such as Xpert Mycobacterium tuberculosis/Rifampicin, 
were introduced in 2010, which substantially changed TB service provision [33].

We defined FLHCW as cadres of health workers who provide direct medical care, including phy-
sicians, nurses, clinical officers and associates, pharmacists, and community health workers. 
In this review, ‘impacting demand and/or access’ refers to FLHCW-related actions or inactions 
that delay care, discourage care-seeking, reduce service quality, or contribute to incomplete or 
interrupted TB care (i.e. hinder engagement and/or retention). Furthermore, we considered TB 
services across the entire care cascade: TB preventive treatment, active case finding, diagnosis 
and treatment initiation, treatment completion, and post-TB care. Studies that did not specify a 
care cascade step were categorised into ‘general TB care’.

We defined ‘high TB burden country’ based on the World Health Organization’s (WHO) lists (49 
unique countries across the high TB, TB/HIV, and drug-resistant TB lists) [34]. High TB burden 
countries often face dual challenges of limited resources and high caseloads (systems-level bar-
riers), making the role of FLHCWs even more critical in closing access and equity gaps. Focusing 
on these settings provides insights into the contexts where health worker-related barriers may be 
most pronounced, and where targeted strategies may yield the greatest impact.
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We excluded studies that only reported on patient-level or health systems-level barriers, those 
that did not present original research (e.g. protocols, systematic reviews, editorials, and/or com-
mentaries), those that were abstracts or conference proceedings only, or were not available in 
English [33].

Selection of studies
We searched PubMed up to 24 March 2025, using search terms covering the concepts of TB and 
high TB burden countries, barriers, and healthcare workers. A complete list of search terms was 
developed in consultation with a Johns Hopkins University information specialist and further 
refined through expert consensus, aligning with other work streams within the TB-DASH pro-
ject (Appendix S1 in the Online Supplementary Document). We uploaded the resulting titles and 
abstracts into Covidence (Veritas Health Innovation, Melbourne, Australia), and removed dupli-
cates. To ensure consistency in interpretation, screening was done in pairs, with seven reviewers 
(KS, CH, AHM, CC, SS, MH, SC) participating at the title and abstract review, and five reviewers 
(KS, CH, AHM, SS, SC) in the full-text review. To better distinguish FLHCW-level from health sys-
tem-level barriers, we established operational definitions at the full-text review stage to improve 
consistency in how reviewers excluded articles that only addressed health system-level barriers. 
Specifically, we categorised environmental and structural factors (e.g. staff shortages, supply/
funding shortages, referral coordination issues) as health system-level barriers. Discrepancies 
between two reviewers were reconciled by a third reviewer (SC) using the same definition.

Data abstraction
After conducting the full-text review, reviewers discussed emerging themes from the literature, 
which we then incorporated into our data abstraction tool to facilitate the categorisation of bar-
riers. We finalised the data abstraction tool with input from three community technical advisors 
(KA, NK, MN) working in the TB sector in high-burden countries. We integrated the data abstrac-
tion tool into Covidence and included title, author, year of publication, location, study design, TB 
service(s), drug resistance, FLHCW cadre, care-seeking population, and FLHCW-related barri-
ers. The first five studies were reviewed by two reviewers (KS, CH) for consistency, and the data 
were abstracted independently thereafter. Considering the interpretive nature of barrier catego-
risation, as an additional quality check, abstracted data were then reviewed by one of the more 
experienced reviewers (KS, CH, AHM). Discrepancies in interpretation were discussed and then 
revised for consistency. A few authors (CC, CFH, JEG) on this review were also authors on included 
studies – these authors were not involved in the data abstraction of their own studies. Quotations 
from qualitative studies were selected illustratively to exemplify identified themes, with source 
study design, setting, and population described alongside each quotation.

Data synthesis
We conducted a narrative synthesis of the extracted qualitative and, due to heterogeneity in the 
reported endpoints, quantitative data collected from both individuals seeking care and FLHCWs. 
We treated findings from both study designs as equivalent contributions to the descriptive syn-
thesis, as we aimed to map the breadth of reported barriers rather than to assess effect sizes or 
causal relationships.

Our primary analysis entailed summarising barriers by theme across the TB care cascade steps 
and selecting quotes from qualitative studies to represent the perspectives of both individuals 
seeking care and FLHCWs. Thematic categories were mutually exclusive, although some overlap 
is inherent (Appendix S2 in the Online Supplementary Document). We also used the Capability, 
Opportunity, Motivation Behavior (COM-B) framework for behaviour change to systematically 
categorise types of FLHCW-related barriers and to support the development of targeted, the-
ory-informed implementation strategies. COM-B is a synthesis of 19 behaviour change frame-
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works and has been applied widely across different health domains to inform individual-level 
behaviour change strategies and improve public health outcomes [35]. Following completion of 
thematic synthesis, two reviewers independently mapped themes onto COM-B domains, guided 
by domain definitions from the original COM-B publication [35], with discrepancies resolved 
through discussion.

Patient and public involvement statement
The authors have a mixture of lived experiences as both FLHCW and individuals seeking or 
receiving care in high TB burden settings; however, a significant proportion live and work in 
the USA (a low TB burden setting). For this reason, we have augmented our experiences through 
consultation with three community technical advisors (KA, NK, MN). The community technical 
advisors involved in this project are members of the public who are actively engaged in service 
provision and policy for TB in a high TB burden country. These three advisors were involved in 
the methods and interpretation of the results.

RESULTS
We screened a total of 5,306 studies and selected 393 for full-text review, of which 189 met the 
inclusion criteria (Figure 1; Appendix S4 in the Online Supplementary Document). Included 
studies covered nearly the entire spectrum of the TB care cascade, reporting on relevant barri-
ers related to TB preventive treatment (n = 33, 17%), active case finding (n = 19, 8%), diagnosis and 
treatment initiation (n = 69, 37%), and treatment completion (n = 57, 30%). However, no studies 
reported relevant barriers during the provision of post-TB care. Moreover, 43 studies (23%) dis-

Figure 1. PRISMA flow diagram for the included studies.
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cussed TB care generally, without specifying an individual care cascade step; 37 studies (20%) 
identified barriers that were specifically related to drug-sensitive TB services; 45 studies (24%) 
focused on drug-resistant TB services; 62 (33%) studies described risk factors for individuals 
seeking care and community members, including living with HIV (n = 37, 20%), household con-
tact exposure (n = 13, 7%), diabetes (n = 2, 1%), malnutrition (n = 1, 0.5%), mining exposure (n = 1, 
0.5%), migration (n = 1, 0.5%), and pregnancy (n = 4, 2%). Qualitative methods (e.g. semi-structured 
in-depth interviews, focus group discussions, ethnography) were used in most studies (n = 155, 
82%), while 55 (29%) studies used quantitative methods. We categorised barriers as related to 
knowledge and skills; communication and attitudes; discrimination and stigma; or motivation to 
provide quality care (Table 1). Knowledge and skills gaps were the most commonly reported barri-
ers (n = 128 studies, 68%), which were consistently reported across the TB care cascade. Challenges 
with healthcare worker communication and attitude, rapport, and/or trust were the next most 
frequently reported (n = 81 studies, 43%) and also spanned the care cascade. Discrimination and 
stigma from healthcare workers, often manifesting as fear and avoidance of persons with TB 
(n = 33 studies, 17%), were present at the diagnosis and treatment steps. FLHCW motivation to 
provide quality TB clinical care was identified as a barrier to individuals accessing care at each 
step but was less frequently reported (n = 29 studies, 15%).

Knowledge and skills
A lack of or incorrect knowledge, skills, and beliefs among providers was noted by individuals 
seeking care, their family members, and providers themselves. This important gap led to missed 
opportunities to engage or retain individuals in TB care and was the most commonly identified 
FLHCW-related barrier to healthcare-seeking behaviour. This barrier was reported across all 
FLHCW cadres, including doctors, nurses, pharmacists, TB focal point persons, and community 
health workers, and at all stages of the TB care cascade. Individuals in care in particular noted 
knowledge gaps affecting timely diagnosis:

Look, the worst part was the delay for the right diagnosis. I think that it could be improved. Like, an imme-
diate diagnosis, correct diagnosis. I think I wouldn’t have to spend so much time... I think I would’ve been 
at the end of treatment. I’m practically crawling again. – individual with MDR-TB in Brazil (unspec-
ified sex) [36]

Among FLHCWs, knowledge and skills gaps were attributed to insufficient education, a lack of 
ongoing or updated training, or unclear or incomplete care guidelines. These gaps contributed to 
missed or delayed diagnoses or a perceived lower quality of care, resulting in losses to follow-up.

Patients are repeatedly treated with antibiotics, which usually leads them to complain because of 
exacerbation of their symptoms. This will encourage patients to make self-referral decisions to 
visit other costly healthcare facilities. A few days after visiting those health facilities, they come 
back with a positive TB result. This implies that we are missing infectious TB cases due to knowl-
edge/skill gaps. This usually happens among [FLHCW] who have graduated from private colleges. Many 
people say that [health workers] who graduated from private colleges did not get adequate supportive 
supervision and had fewer clinical practice hours before graduation. – FLHCW in Ethiopia (male) [37]

Previously we were not sure… now there are [TB preventive treatment durations of] three years… one year. 
We were all not sure for how long… We thought rather than making mistakes, let’s not give it out. But now 
[that we’ve completed the workshops] there is a change. – FLHCW in South Africa (unspecified sex) [38]

Communication and attitudes
We identified poor communication skills, a lack of rapport between individuals in care and 
FLHCW, and/or a negative attitude on the part of FLHCW as barriers to care. This barrier was 
reported among a wide range of cadres and at all stages of the TB care cascade. Individuals in 
care particularly cited negative attitudes by providers as reasons to either delay or avoid seeking 
care, or to disengage from care.
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Table 1. Summary of FLHCW-related barriers reported for each step of the TB care cascade among 189 included publications

TB preventive treatment Active case finding Diagnosis and treatment initiation Treatment completion General TB care
Knowledge and 
skills

Lack of knowledge on TPT 
prescr ibing; ambiguity/
changes in guidelines leading 
to uncertainty over TPT eli-
gibility; drug-resistance con-
cerns; scepticism about TPT 
efficacy; missed opportuni-
ties for prescribing or refill-
ing TPT; difficulties ruling 
out active TB disease before 
prescribing TPT

Knowledge deficits related 
to risk groups who should 
receive systematic screen-
ing; inadequate skills related 
to screening, presumptive 
case identification, or contact 
investigation; missed diag-
nosis opportunities due to 
low clinical suspicion among 
risk groups

Knowledge deficits related to TB 
symptoms, sample collection, 
appropriate diagnostic tests, diag-
nostic algorithms, and diagnostic 
test interpretation; lack of knowl-
edge of standard treatment reg-
imens; difficulties identifying 
people with presumptive TB who 
require diagnostic testing; treat-
ing with broad-spectrum antibiot-
ics without assessing TB symptoms

Knowledge deficits related to TB 
management and DOTS; inade-
quate familiarity with TB treat-
ment guidelines; poor knowledge 
related to treatment duration, 
action for non-adherence and 
adverse event management; inad-
equate skills related to patient sup-
port techniques

Knowledge deficits related to stig-
ma-reduction, DR-TB care, DOTS, 
and integrated HIV/TB care; inad-
equate familiarity with TB guide-
lines; poor knowledge about how 
to implement community-level TB 
interventions (health promotion, 
contact tracing, treatment sup-
port); inadequate knowledge related 
to procedures for private sector 
engagement in referrals for TB

Number of studies 30 15 61 15 23
Communication 
and attitudes

Poor communication about 
the need for TPT and dura-
tion of treatment; nega-
tive staff attitudes reducing 
demand for TPT

Poor communication when 
screening for symptoms and 
referring for further diag-
nostic workup; perception 
that data collection is more 
important than rapport 
building

Negative, rude, uncaring or hos-
tile attitudes reducing demand for 
diagnosis or treatment; unclear, 
vague or limited communication 
about diagnostic testing, treatment 
procedures and side-effects; cul-
tural/linguistic barriers in engag-
ing with individuals in care

Lack of interaction and responsive-
ness when the individual in care 
faces TB treatment issues; nega-
tive attitudes discouraging care 
engagement; inadequate counsel-
ling on TB disease severity, dura-
tion of treatment, adherence, and 
adverse event management

Poor communication about TB dis-
ease and its implications; inabil-
ity to speak preferred language of 
those in care; inadequate FLHCW 
counselling about hospital dis-
charge, referrals and treatment 
adherence

Number of studies 6 5 17 41 17
Discrimination 
and stigma

NA NA Discrimination during diagnosis/
treatment initiation procedures 
based on culture, ethnicity or lan-
guage; fear of transmission from 
individuals with presumptive or 
confirmed TB; stigma toward peo-
ple diagnosed with TB and living 
with HIV or diabetes; mistreat-
ment or abuse of individuals seek-
ing care

Discrimination against individu-
als with DR-TB in particular; stig-
matising behaviour and practices 
(e.g. refusing to touch an individ-
ual); use of stigmatising language 
directed at pregnant women with 
DR-TB

Fear-based discrimination against 
individuals with DR-TB; use of 
stigmatising language (e.g. calling 
those lost to care ‘defaulters’); mis-
treatment or abuse of those seek-
ing care; staff avoidance of DR-TB 
wards and individuals with DR-TB

Number of studies 0 0 6 11 17
Motivation to pro-
vide quality care

Lack of prioritisation related 
to TPT provision; concern 
about stock-outs leading to a 
reluctance to prescribe TPT

Inadequate incentives to 
proactively screen for TB 
among high-risk popula-
tions, including household 
contacts; competing priori-
ties, especially when yield of 
active case finding for TB is 
perceived as being low

High workload, long hours, lack of 
opportunities leading to low moti-
vation to deliver quality care; lack 
of willingness to refer for further 
evaluation; perception that those 
in care lack willingness to follow 
care recommendations

Disinterested and negligent in sup-
port and monitoring of those in 
care; lack of incentive to provide 
treatment support services

Lack of motivation to gain skills due 
to limited promotion opportunities; 
unwillingness and fear towards 
DR-TB care provision; lack of orien-
tation on assigned roles and respon-
sibilities; frequent updates to guide-
lines reduce enthusiasm to learn of 
changes

Number of studies 5 8 6 3 8
DOTS – directly observed therapy short-course, DR-TB – drug-resistant TB care, FLHCW – frontline healthcare worker, HIV – human immunodeficiency virus, NA – not applicable, TB – tuber-
culosis, TPT – TB preventive treatment
*One paper may describe multiple barriers.
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I would like to continue with my treatment, I just don’t want to be shouted at because that is also work-
ing me on my nerves. I wish they can talk to this nurse because she is making me angry sometimes.” – 
individual with TB in South Africa (unspecified sex) [39]

The staff is just rough… The last time I was there, I wasn’t feeling well. They said something I just couldn’t 
understand…they said, ‘you’re the problem. After doing your things out there, you come to us coughing 
and almost dying.’ Imagine I am in pain and then someone speaks like that to me. – community mem-
ber in Zimbabwe (male) [40]

Discrimination and stigma
We identified discrimination and stigma on the part of the FLHCW as a reason for avoiding or 
disengaging from care. Many people recalled being blamed for their illness, made to feel dirty, or 
accused of spreading TB illness among FLHCW. Some studies noted discrimination due to race, 
ethnicity, residence, or other socio-demographic characteristics. Some FLHCW noted discrimi-
nation and stigma present among colleagues and other cadres of workers. No studies reported on 
discrimination or stigma within TB preventive treatment or active case finding activities; how-
ever, multiple studies identified this barrier at later stages of the TB care cascade.

I was having problems because of medicines. When I went to see the doctor, my face was already covered 
with the burqa (Muslim women cover their face), but they asked- ‘why did you not cover your mouth? 
You have MDR-TB.’ I said my face is covered. Then they said lot of things. Even the sister (nurse) said a 
lot [unkind words] while giving injections. Though I tried to speak nicely, they were not speaking nicely. 
– individual with TB in India (female) [41]

Some healthcare providers do not know how to talk to patients in a polite and respectable manner. They 
sometimes shout at clients who come to the facility for no reason. They think we shall contaminate them 
with the disease (TB). They don’t even want to draw close to us when talking to us and we must get drugs 
through that small window. – individual with TB in Zambia (unspecified sex) [42]

Motivation to provide quality care
FLHCW identified low motivation to provide quality TB care among providers as an ambivalence 
or profound lack of attention towards their job responsibilities. Causes of low motivation were 
varied, including insufficient incentives, lack of training, an ever-changing landscape of clinical 
guidelines, or burnout due to high patient volume or long working hours. Low motivation was 
distinctly tied to a decrease in the quality of clinical care, leading to missed opportunities at all 
steps of the care cascade to engage or retain individuals.

From the provider’s side is a lack of motivation. Imagine you are going to attend to a patient every 
day for … 20 months, that means you abandon almost all you have to do for that patient. And in 
a situation where salaries are not forthcoming…Most of the providers in the face of no salaries 
will … envy what the patients are getting… So, from the provider side this is one of the major 
challenges. – FLHCW in Nigeria (unspecified sex) [43]

Synthesis using COM-B
Using the COM-B framework, we identified actionable targets for strategies to improve TB care 
(Figure 2). Our analysis revealed that psychological capability-related barriers were most prev-
alent across all cascade steps, including knowledge gaps in TB preventive treatment eligibility 
criteria, diagnostic algorithms, and treatment regimens, alongside widespread training defi-
ciencies and poor provider communication skills. Physical and social opportunity barriers man-
ifested as resource constraints (e.g. uncertainty caused by drug stock-outs, high workload, com-
peting priorities) and lack of support from management. Motivation barriers encompassed both 
reflective processes (e.g. scepticism about TB preventive treatment efficacy, perceived lack of 
willingness of those in care to follow treatment recommendations, inadequate incentives) and 
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automatic responses (e.g. negative provider attitudes, fear of TB transmission, pervasive stigma 
and discrimination, with individuals with drug-resistant TB experiencing the most severe stigma-
tisation through avoidance behaviours, derogatory language, and refusal of physical contact by 
FLHCWs), with these fear-based reactions being most pronounced during treatment phase. The 
distribution of barriers varied across the TB care cascade, with TB preventive treatment provi-
sion being primarily limited by capability and reflective motivation barriers, active case finding 
by opportunity-related barriers, and diagnosis and treatment initiation facing multidimensional 
challenges spanning five of the six COM-B sub-components.

DISCUSSION
Prior to our study, the literature on FLHCW-related barriers to people demanding and accessing 
TB services had not been synthesised using a structured approach. Several themes were consist-
ent across steps of the TB care cascade, including the need for deeper knowledge and additional 
skills related to TB prevention, diagnosis, and treatment initiation, adherence, and treatment 
completion. In addition, poor provider–patient communication and attitudes, a lack of rapport 
and trust between the FLHCW and those in care, and FLHCW stigma or discrimination towards 
people with presumptive or confirmed TB discouraged people from seeking TB care or from 
remaining engaged in care.

Our synthesis of over 180 qualitative and quantitative studies from TB-affected communities 
could help inform the design and testing of targeted implementation strategies that address pro-
vider-side barriers. We have included both patient and FLHCW perspectives, making our review 
relevant for the development of strategies aimed at eliciting behaviour change among FLHCSs, or 
programmes which the FLHCWs implement themselves among patients and communities. Our 
results suggest that these strategies should be multifaceted and not limited to addressing only 
one category of barriers identified here. For example, FLHCWs could be the target of enhanced 
training programmes to address inadequate knowledge and skills, which should be designed 
with input from the FLHCWs to ensure relevance and engagement, and should include modules 
beyond clinical guidelines, such as effective communication with those in care based on local 
social and cultural norms. While we identified clear themes across diverse settings, qualitative 

Figure 2. Applying the COM-B Framework to understand FLHCW-related barriers to TB care in high TB 
burden countries. Green indicates TB preventive treatment, purple shows active case finding, blue indi-
cates diagnosis and treatment initiation, orange shows treatment completion, and black indicates general 
TB care. FLHCW – frontline healthcare worker, TB – tuberculosis.
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data highlighted that the components of implementation strategies that address FLHCW-related 
barriers may be more effective if they are context-specific and incorporate patient perspectives.

FLHCW barriers to quality TB care mirror those identified in similar settings within other health-
care service domains. For example, in a systematic review of barriers to maternal care in the 
African setting, a lack of experienced and knowledgeable healthcare professionals and intim-
idating attitudes from FLHCW were identified as important barriers to care [44]. Similar find-
ings have been seen for HIV, malaria and non-communicable diseases [45–47]. The striking con-
sistency of FLHCW-related barriers across diverse health service domains – from TB and HIV 
care to maternal health services and non-communicable disease management – underscores 
that many of these are not TB-specific challenges. Rather, most of the barriers we summarised 
reflect failures in health workforce development, necessitating comprehensive health system 
reforms driven by sustained political commitment. System-level reform is needed to address 
the fundamental issues of inadequate skills, poor supervision, insufficient resources, and weak 
organisational support that undermine quality care delivery across disease areas in low-income 
settings [30].

The breadth and complexity of identified barriers highlight the need for multi-level, theory-in-
formed implementation strategies that move beyond traditional training-focused approaches 
to improving TB care. Our COM-B analysis of the literature suggests that training alone, while 
necessary, is insufficient. Despite widespread training requirements for FLHCWs, the persis-
tence of knowledge and skill gaps suggests that current approaches are inadequate. More effec-
tive training programmes utilising adult learning principles, skills-based practice, and ongoing 
mentorship may help address individual capability barriers [48–50]. However, the prevalence of 
opportunity and motivation barriers demands complementary systems-level strategies, including 
workflow redesign to reduce workload burden, supply chain strengthening to ensure drug avail-
ability, and organisational culture change initiatives to address stigma and discrimination [51].

Future research should prioritise hybrid effectiveness-implementation trials that simultane-
ously evaluate clinical outcomes and implementation strategies [52], with particular attention to 
developing and testing strategies that address automatic motivation barriers (e.g. fear, mistrust, 
stigma) and social opportunity barriers (e.g. lack of supervisory support and mentorship), which 
have received less attention in TB implementation research despite their substantial impact on 
care quality. Given the differential barrier profiles across cascade steps, adaptable implementa-
tion strategies that could be tailored to local contexts while maintaining core behaviour change 
components appear essential. Most importantly, the contextual reality of providing high-qual-
ity TB care in high-burden, low- or middle-income settings requires solutions that are practical, 
affordable, and sustainable – with potential to have cross-cutting impact beyond TB care alone.

Limitations
This systematic review has several limitations. First, differentiating between health systems-level 
barriers and FLHCW-level barriers is challenging, as many FLHCW barriers stem directly from 
systems-level constraints. For example, missed opportunities for TB diagnosis, where healthcare 
workers fail to recognise TB symptoms or request a TB test, may be due to understaffing, limiting 
FLHCW capacity to conduct thorough TB screening. While this distinction is somewhat artificial, 
we established category definitions during the review stage to ensure consistency. Further, the 
‘physical opportunity’ domain of COM-B is specifically designed to capture environmental and 
structural factors that constrain behaviour, and allowed us to acknowledge and systematically 
organise health systems-level barriers. Second, studies solely reporting on health systems-level 
barriers, such as lack of access to TB diagnostics, medication stock-outs, and healthcare worker 
shortages, were excluded. We recognise these represent major challenges in many high-burden 
settings and that FLHCWs require robust and reliable infrastructure and strong systems-level 
support to provide quality care. Third, we limited our search to the specific countries named in 
the WHO’s high-TB burden lists for TB, HIV/TB, and drug-resistant TB to improve relevance to 
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settings where solutions are most urgently needed. Thus, studies conducted in other low- and 
middle-income countries would have been missed by our search terms, and the distribution of 
identified barriers may reflect the concentration of research studies by country rather than true 
geographic prevalence. Fourth, we limited our review to PubMed for pragmatic reasons, which 
may have resulted in missed studies, particularly those disseminated outside traditional biomed-
ical journals in high TB burden settings. Restriction to English-language publications may have 
introduced language bias, potentially excluding relevant evidence from high TB burden coun-
tries where research is more frequently published in other languages. Despite these limitations, 
we believe that thematic saturation of FLHCW barriers limiting care engagement and retention 
was achieved. However, more than 50% of the evidence originated from three countries (India, 
South Africa, and Ethiopia), highlighting the need for greater diversity of evidence from across 
high-burden settings. Finally, we did not identify any relevant studies on post-TB care, a relatively 
new area of research within the TB field.

CONCLUSIONS
We highlight important FLHCW-related barriers hindering patient and community member 
demand for, uptake of, and retention in quality TB care across high TB burden settings globally. 
These findings could inform the design of targeted, theory-driven multi-component implemen-
tation strategies that address these barriers and ultimately improve TB prevention, diagnosis, 
and treatment outcomes for affected individuals and communities.
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