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SUMMARY (350 WORDS) (current words 347)
[bookmark: _Hlk176164010]Background:
Tuberculosis Preventive Therapy (TPT) is a cornerstone intervention for plays a critical role in reducing TBthe incidence of TB among people living with HIV (PLHIV) and other highat-risk individuals. Despite TPT’sits proven efficacy, the implementation of TPT faces persistent challengesbarriers –  related to  healthcare system constraints, workforce limitationsshortages, and patient adherence challenges – impede widespread implementation. This study usesUsing Normalization Process Theory (NPT), this study to explores key barriers and recommended potential strategieolutions to enhance TPT prescribing in resource-limited settings by local implementers in Indonesia and the Philippines. 	Comment by Laura Steiner: The last part of the statement was a bit confusing to me. I think we can drop it since the methods explains who was involved	Comment by Renosa, Mark Donald: I made some edits to bolster the direction, do you think its clearer now?


Methods:
A qualitative study was conducted from June to December 2023 in two high-burden TB and HIV centers: the Research Institute for Tropical Medicine in the Philippines and Cipto Mangunksuumo General Hospital in Indonesia. from June to December 2023, tTen focus group discussions and four4 in-depth interviews were conducted with healthcare providersworkers (HCW). Data were analyzed using an NPT-guided thematic framework to identify systemic and individual-level barriers to TPT implementation. 	Comment by Renosa, Mark Donald: Hmmm… I am unsure, but NPT is the emerging model from your analysis right, and not your analytical technique? I recommend ‘reflexive thematic analysis’ by Braun and Clarke, as based on your analysis - this is the one you utilized. 

Results:
[bookmark: _Hlk190773249]Key barriers included lLimited staff availability, inadequate training on TPT protocols, and reported interruptions in medication supply were reported as key barriers to prescribe the TPT. Providers highlighted the need for enhanced awareness campaigns  for patients, standardized operating procedures (SOPs) for implementation, automated reminders, and supportive policies for resource allocation. Facilitators identified included capacity-building initiatives and strategies to mitigate side effects and reduce pill burden for patients. The coordination and continuity of care in tuberculosis (TB) care are greatly impacted by the lack of medical personnel during emergencies and the absence of effective communication routes. Staff accessibilityAvailability of staff  during emergencies requires organizational measures like such as rotating shifts and on-call systems. Effective TPT treatment also depends on healthcare providers' training and level of cognitive engagement in patient careand training. Initiatives to increase capacity, like such as ongoing professional development courses and clinical training refresher sessions, are crucial for equipping healthcare professionals with the know-how and abilitiesskills required to implement TPT procedures.	Comment by Laura Steiner: Since we don’t have data to verify the stockouts, should we say perceived interruptions?	Comment by Laura Steiner: Campaigns to educate patients or providers?	Comment by Laura Steiner: Maybe say whether these are barriers or facilitators	Comment by Prashant Kulkarni: Made the changes	Comment by Laura Steiner: Appropriate staffing, maybe?	Comment by Prashant Kulkarni: Appropriate word may not fit here so used availability instead
In order toTo improve TPT awareness and protocol adherence, contextual integration is essential. This involves embedding TPT guidelines within existing workflows, ensuring alignment with healthcare providers’ daily practices, and tailoring interventions to the needs of specific healthcare settings. Adherence to TPT standards guidelines can be improved by integrating auto-generatedomatic prescribing reminders s into electronic medical record systemss and by disseminating easily understandable Standard Operating Procedures (SOPs). Frequent reminders, instructional resources, and interactive tools can increase awareness and enhance the way a program is implemented.	Comment by Laura Steiner: Maybe a definition would be helpful here. I’m personally not super clear on 
	Comment by Prashant Kulkarni: Made it clear in the next statement. Hope it has got clear now

Conclusions:
[bookmark: _Hlk191299757]Addressing barriers to Effective TPT implementation requires strengthened healthcare capacity, provider training, and policy support. Key strategies include automated reminders, SOPs, digital tools, and peer networks. Contextual integration enhances adherence through workflow alignment and patient engagement. Sustained efforts in workforce development and system-wide integration are crucial for improving TPT delivery and reducing TB burden.
 TPT implementation requires a multifaceted approach that integrates stakeholder engagement, enhanced training, resource optimization, and policy reform. The study findings provide actionable insights to improve TPT adoption and adherence, contributing to global TB elimination efforts. 
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[bookmark: _Hlk191293277]INTRODUCTION / BACKGROUND
Tuberculosis (TB) remains one of thea leading causes of morbidity and mortality worldwide, despite significant advancements in its prevention and treatment.(1,2) According to the World Health Organization (WHO) report 2024, a total of 1.25 million people died from TB in 2023, including 161,000 deaths among People Living with HIV (PLHIV), who are at a significantly higher risk of TB-related mortality. According to World Health Organization (WHO) report, in 2023 total of 1.25 million people die with TB and 161000 people were  PLHIV.(1)  Among those at high- risk populations, , preventive interventions, such as tuberculosis preventive therapy (TPT), have emerged as critical tools strategy forin reducing TBthe incidence of TB among vulnerable populationsand improving health outcomes.(3) By preventing TB progression in vulnerable individuals, TPT plays a crucial role in , particularly in individuals exposed to TB, thereby curbing transmission and improving health outcomesstrengthening TB control efforts. (4)	Comment by Laura Steiner: I’m trying to think of the word I would use here. Can others think of a way to describe the medication as a clinical tool?	Comment by Renosa, Mark Donald: We can use ‘clinical tool’ as it considered a medical intervention. But I agree with your point Laura - perhaps, to mitigate, we can use ‘medical strategy’ or ‘medical approach’?	Comment by Laura Steiner: I think the first part of this sentence might have been cut off
Despite its proven benefits, the implementation of TPT implementation in routine healthcare settings continues to faces numerous challenges, especially in resource-limited contexts.(5) Barriers such as healthcare system constraints, limited awareness of TPT guidelines among healthcare providers, concerns about medication side effects, and issues related to patient adherence issues hinder the uptake and success effectiveness of TPT programmes.(3,5–7) Addressing these barriers is critical tTo achieving global e the goals of TB elimination gioals and ensuring that TPT reaches those who need it the most., it is imperative to understand and address these barriers through a systematic approach. 	Comment by Laura Steiner: Here we are emphasizing routine healthcare settings :) so I do think emergency situations lie out of the scope of this study/paper, perhaps
Tuberculosis Preventive Therapy (TPT) is a critical intervention in global TB control efforts, aiming to reduce the risk of TB disease among individuals at high risk, particularly in high-burden settings. Despite strong evidence supporting its efficacy, the implementation of TPT remains inconsistent across different healthcare systems, influenced by a range of systemic, logistical, and socio-behavioral factors. Understanding these implementation challenges is essential to optimizing TPT uptake, adherence, and long-term success.
Global and national studies on implementation priorities and pathways reveal key barriers and facilitators in scaling up TPT programs. At the global level, research has highlighted issues related to healthcare system readiness, integration of TPT into routine services, and adherence challenges among patients. Studies in high TB-burden countries have pointed to gaps in healthcare provider engagement, patient education, and supply chain management as critical areas requiring attention. Nationally, India’s ambitious TB elimination goals under the National Tuberculosis Elimination Programme (NTEP) have led to policy advancements in TPT implementation. However, variations in healthcare infrastructure, workforce capacity, and community-level engagement continue to shape the effectiveness of these interventions.
In this context, our study focuses on two distinct study sites, each representing unique implementation landscapes. By examining how TPT is integrated within these settings, we seek to identify key barriers and facilitators that influence its adoption. This study not only contributes to the broader discourse on TB prevention strategies but also informs localized approaches to strengthening TPT delivery within diverse healthcare framework.
By establishing these gaps in implementation priorities and pathways, we highlight the need for a deeper exploration of the factors that enable or hinder the sustainability of TPT programs. This sets the stage for our later discussion on Normalization Process Theory (NPT), which provides a theoretical lens for analyzing how interventions become embedded into routine practice.
Normalization Process Theory (NPT) offers a valuable framework for analyzing the dynamics of implementing and embedding TPT within healthcare systems.(8) NPT focuses on understanding new interventions become normalized into routine practice by examining key processes such as relational integration, cognitive participation, and collective action.(9) Applying this theoretical lens can uncover critical insights into the systemic and individual factors influencing the success or failure of TPT programme. NPT has four constructs which represent different kinds of work that people do around implementing a new practice through Coherence, Cognitive participation, Collective Action, and Reflexive Monitoring. Each of the constructs represents a generative mechanism of social action. Coherence refers to the shared understanding and meaning of new practices by the stakeholders, cognitive participation focuses on level of engagement of the stakeholders or ownership taken by the people whereas collective action explains the efforts required to enact the new practice, including allocation of resources and organizational changes, and the reflexive monitoring is evaluating and getting feedback processes that assess the effectiveness and value of the new practice. NPT helps in identifying barriers and facilitators to implementation, it offers insights into how to sustain innovations in practice over time. (9,10) 	Comment by Renosa, Mark Donald: I see the value of putting it here, but I am a bit hesitant to include it at the outset. This may have serious methodological flaw - since the NPT usage was drawn upon during analysis (inductively) - not deductively. 

I love all these writings - and I would plug these in the discussion section, and include studies that harness its application in different contexts. 

In this Introduction, I find it relevant to include a paragraph about global and national studies on ‘implementation priorities and pathways’ and highlight how these gap is important particularly in two study sites. By doing so, it is like we are telling the readers that - this is why you need to care, because of XYZ. 	Comment by Prashant Kulkarni: Revised this para. Pl Check

This study explores the barriers to TPT implementation in healthcare settings, using NPT to identify challenges and propose actionable pathways for improvement. By highlighting the perspective of healthcare providers, this study aims to inform evidence-based strategies to enhance TPT adoption and adherence, ultimately contributing to the broader goal of TB elimination. 
METHODS
STUDY POPULATION, DESIGN AND METHODS
Study Design and Setting
This qualitative study explores the perspectives of healthcare workers (HCWs) on the implementation of Tuberculosis Preventive Therapy (TPT) in Indonesia and the Philippines. The study was conducted at the Research Institute for Tropical Medicine (RITM) in Muntinlupa City, Philippines, and Cipto Mangunkusumo General Hospital (Cipto) in Jakarta, Indonesia. Both sites have a high burden of TB and HIV. RITM is the largest HIV hub in the Philippines, managing approximately 1,000 new HIV cases annually, while Cipto serves as a national referral hospital and a major HIV clinical center in Indonesia, handling around 500 new HIV cases per year.
Data Collection
Between June and December 2023, focus group discussions (FGDs) and in-depth interviews (IDIs) were conducted with HCWs involved in HIV and TB care, particularly in TPT delivery. Interviews and discussions were led by trained Filipino-speaking and Bahasa Indonesia-speaking interviewers. The lead authors oversaw interviewer training, development of data collection tools, execution of data collection, and systematic debriefings. Data collection instruments included an information sheet, interview guide, informed consent forms, and debriefing forms. The interview guide was piloted and refined for clarity and relevance. Additional probes and follow-up questions were incorporated to explore HCWs' experiences, implementation challenges, and perceptions of patient engagement with TPT. FGDs and IDIs lasted between 45 and 120 minutes, with systematic debriefings conducted afterward to refine lines of inquiry, facilitate reflexive discussion, and assess data saturation. Based on the specificity of the sample and the depth of discussions regarding TPT implementation, data saturation was achieved after ten FGDs and four IDIs.
Data Analysis
All FGDs and IDIs were audio recorded, transcribed verbatim in Filipino or Bahasa Indonesia, and then translated into English by trained transcribers following qualitative research standards. The study coordinator in Indonesia reviewed all transcripts for accuracy, with additional random checks conducted in the Philippines. Transcripts, interviewer notes, and debriefings were managed using MAXQDA24 (VERBI Software, 2024) and analyzed using Reflexive Thematic Analysis (RTA).
An inductive approach was adopted, with data analysis beginning during data collection. Systematic debriefings facilitated initial coding and refinement of emerging themes. Codes were iteratively refined and applied across the entire dataset to ensure consistency. Themes related to implementation priorities and pathways within routine healthcare settings emerged organically. Once themes were finalized, Normalization Process Theory (NPT) was identified as a useful framework to structure and interpret the findings. This ensured that NPT was applied as an analytical lens rather than a pre-determined framework imposed on the data.
Analytical Approach
Reflexive Thematic Analysis was used to systematically identify, analyze, and interpret themes emerging from the data. The approach was fully inductive, allowing themes to emerge without being shaped by a pre-existing theoretical model. Once the themes were developed and refined, NPT was introduced as a framework to better understand the social processes influencing TPT implementation. NPT's constructs— coherence, cognitive participation, collective action, and reflexive monitoring—provided a structured way to interpret findings but did not dictate the initial coding or theme development. This approach ensures methodological rigor by demonstrating that NPT emerged from, rather than dictated, the data analysis. This alignment between the data-driven themes and NPT constructs facilitates a deeper understanding of how contextual factors impact the implementation process, ultimately leading to more effective strategies for enhancing TPT adoption in various settings. By emphasizing the interplay between theoretical frameworks and empirical data, researchers can identify specific barriers and facilitators that influence TPT implementation, paving the way for tailored interventions that address unique challenges in different contexts.
This qualitative study uses Normalization Process Theory as a guiding framework to explore the perspective of healthcare providers on the implementation of Tuberculosis Preventive Therapy (TPT) in Indonesia and the Phillippines. NPT was chosen for its utility in understanding how new practices are operationalized and integrated into routine healthcare systems. 
Study design and settings
The study was conducted in the Research Institute for Tropical Medicine (RITM) in Muntinlupa City, the Philippines and Cipto Mangunkusumo General Hospital (Cipto) in Jakarta, Indonesia sites considering the high burden of TB and HIV in these sites. RITM is the largest HIV hub in the Philippines and manages approximately 1,000 new HIV cases each year (11,12). Cipto is a national referral hospital and a major HIV clinical center in Indonesia.(13) Cipto handles around 500 new HIV cases annually and manages up to 15 HIV inpatients and 80 outpatients daily.(13)
Data collection
From June to December 2023, a study was conducted on Health Care Workers (HCWs) involved in HIV and TB services, specifically ART and TPT delivery. The interviews were conducted by trained Filipino-speaking and Bahasa-speaking interviewers, with the lead author overseeing the training, development of data collection standards, and execution of data collection and systematic debriefings. Data collection tools included a cover sheet, information sheet, interview guides, and informed consent forms, co-designed by the study team. The guides were piloted within the study team and refined for relevance and clarity. Additional probes and follow-up questions were included to explore HCWs' approaches to TPT, suggested improvements, and perceptions of patient experiences. The interviews lasted between 45 and 120 minutes, with online systematic debriefings following each to refine lines of enquiry, facilitate reflexive discussion, and assess data saturation. The study found that due to the sample specificity and quality of dialogues regarding TPT implementation barriers and facilitators, there was enough "information power" at 10 FGDs and four IDIs reaching the data saturation.	Comment by Laura Steiner: I’m not familiar with the term cover sheet	Comment by Laura Steiner: Suggest to spell both out or to use numbers for both
Data analysis 
All FGDs and IDIs were audio recorded, transcribed verbatim in Filipino or Bahasa Indonesia, and then translated into English by trained data transcribers, per qualitative standards (14). The study coordinator in Indonesia reviewed and corrected all FGD transcripts, with an additional random check of five transcripts in the Philippines to ensure data quality and accuracy. Transcripts, interviewer notes, and debriefings were managed using MAXQDA24 (VERBI Software, 2024) and analyzed using the tenets of Constructivist Grounded Theory (15). We adapted an inductive approach, initiating the analysis during data collection by examining notes from our systematic debriefings(16). Our systematic debriefings were crucial for comparing findings, discussing differences, triangulating data, and reaching consensus on the direction of the analysis (16). 
This qualitative study was part of a broader mixed methods examining the process of current implementation, challenges faced by the healthcare providers and perceived potential solutions of TPT advice among PLHIV in the Philippines and Indonesia.	Comment by Renosa, Mark Donald: Move above :)
Analytical approach	Comment by Renosa, Mark Donald: Please see comment above, I am quite concerned about this approach. I would vote for inductive, as that is what we are doing. But I might be missing something, please clarify.
The normalization process theory (NPT) is a valuable framework for understanding the implementation of interventions in healthcare settings. It emphasizes the social dynamics involved in embedding practices into routine care, focusing on four key constructs: coherence, cognitive participation, collective action, and reflexive monitoring. The theory has been applied to understand the challenges and dynamics across factors while implementing the TPT by the healthcare providers. Thematic content analysis was conducted using NPT-informed coding framework. 
Data were coded deductively  based on four constructs of NPT:
Coherence: Exploring how healthcare providers made sense of TPT within their roles and healthcare settings. 
Cognitive Participation: Examining engagement and collaboration among stakeholders in implementing TPT. 
Collective action: Identifying challenges and facilitators in operationalizing TPT practices, including resource allocation, training, and guideline adherence. 
Reflexive monitoring: Investing participants’ reflections on the impact and effectiveness of TPT, including strategies for improvement. 
The analysis involved iterative coding by three independent researchers (PR, MR and LS) to ensure reliability. Discrepancies were resolved through discussion, and emergent themes were refined with input from the research team.  
Integration of NPT constructs in findings
Findings were mapped to NPT constructs to provide a structured understanding of healthcare providers’ experiences and to inform actionable recommendations for improving TPT implementation. This approach facilitated a comprehensive analysis of both systemic and individual- level factors influencing TPT prescribing, uptake and adherence. 
RESULTS	Comment by Renosa, Mark Donald: See my comment above
Participant characteristics 
We approached 63 HCWs and successfully included 52 participants across 10 FGDs (five in each of the Philippines and Indonesia) and four IDIs from the Philippines. , with 11 Eleven HCWs declined to ing participate due to ion. Among the reasons of non-participation were busy schedules (n=7), while others declined without  or without specifying a reason for non-participation  (n=4). Table 1 outlines the demographic characteristics of the Sstudy participants who were overall predominantly female, medical doctors, under 40 years of age, and had over three years of experience in TB/HIV care continuum (Table 1). 

Table 1. Demographic profile of HCW the participants (n=52).	Comment by Prashant Kulkarni: Haven’t changed this part/table
	Characteristics
	Philippines (n=26) 
(n, %)
	Indonesia (n=26)
(n, %)

	Sex

	Male
	14, 54%
	8, 31%

	Female
	12, 46%
	18, 69%

	Age group

	<30 years
	5, 19%
	3, 12%

	310-40 years
	14, 54%
	14, 54%

	41-50 years
	5, 19%
	6, 23%

	>501 years
	2, 8%
	3, 12%

	Healthcare provider classification

	Medical Doctor
	8, 31%
	12, 46%

	Nurse
	5, 19%
	9, 35%

	Pharmacists
	2, 8%
	5, 19%

	Peer counselor
	7, 27%
	0, 0%

	Others: Support staff
	4, 15%
	0, 0%

	Number of years working in HIV/ Tuberculosis field

	<1 year
	4, 15%
	0, 0%

	1-2 year/s
	3, 12%
	5, 19%

	3-5 years
	5, 19%
	5, 19%

	>5 years
	14, 54%
	16, 62%

	Prescribes TPT

	Yes
	8, 31%
	12, 46%

	No
	18, 69%
	14, 54%

	Provides counseling services

	Yes
	24, 92%
	26, 100%

	No
	2, 8%
	0, 0%



[bookmark: _Hlk190170698]The study identified several challenges in the implementation of TPT within healthcare systems using the NPT framework. To provide greater depth, we expand on how our data aligns with the four constructs of NPT: coherence, cognitive participation, collective action, and reflexive monitoring. This analysis aims to examine barriers and potential solutions while proposing targeted interventions to improve healthcare provider engagement, treatment availability, and integration of TPT into routine healthcare systems.
COHERENCE
Limited Awareness of the TPT Programme
HCWs exhibited limited awareness and knowledge of national policies and institutional guidelines on TPT delivery, leading to missed opportunities to prescribe TPT to eligible patients. One nurse shared: “Whatever SOP is there, in the case of TPT, we haven’t actually been exposed to it.” This statement reflects gaps in the dissemination of Standard Operating Procedures (SOPs) and program guidelines, which hinder effective TPT implementation.
Pathway:
· Reinforce the importance of Isoniazid preventive treatment (IPT) among staff, including pharmacists. 
· “Our staff there, including the pharmacists, they reinforce… reinforce the importance of Isoniazid preventive treatment.” (P1- 01-FG03   )
· Emphasize the benefits of TPT for preventing TB among HIV patients. 
· “Because of the re-immunosuppression, [the patient] has a risk of having PCP (Pneumocystis pneumonia), MAC (Mycobacterium avium complex), and also TB… so for that, they have cotrimoxazole, azithromycin, and isoniazid.” (P4- 01-FG04)
· Educate healthcare workers about different TPT regimens (e.g., 3HP, INH). 
· “As we discussed earlier, we have 4 types of TPT, right? Well, the doctor should already understand who should use 3HP, 6H, those are the two kinds of drugs.” 02_FGD02_20231127_Sp2   
· Provide clear instructions to patients on TPT duration, dosage, and adherence. 
· “Again, the only usual question is when to take it, is it okay to take it with other medications, and the duration.” P1-01-FG04   

COGNITIVE PARTICIPATION
Lack of TPT Knowledge
HCWs expressed having limited awareness about TPT initiation, duration, and management. They also reported a lack of training regarding potential complications associated with TPT and their management. This knowledge gap restricted their ability to address patient concerns effectively.
Additionally, there was a general lack of understanding about eligibility criteria and treatment duration.
A nurse noted: “We are not informed about the complications of TPT or how to manage them, so we face challenges in addressing these issues when patients come to us.”
These findings exemplify a gap in cognitive participation and communal specification, where healthcare providers are neither fully engaged with nor equipped to operationalize TPT guidelines due to insufficient training and knowledge dissemination.
Pathway:
· Ensure all staff (doctors, nurses, pharmacists) actively discuss TPT with patients. 
· “TPT must be explained again. Maybe outside, the nurse while taking blood pressure immediately asks which TPT candidate is eligible.” 02_FGD02_20231127_Sp2   
· Encourage teamwork in identifying and monitoring TPT candidates. 
· “Yes, actually, the patient is exposed more often and remembers more often. Oh, I see. At the front, counseling has been given...” 02_FGD02_20231127_Sp2   
· Engage patients in their treatment plans by explaining medication schedules and potential side effects. 
· “Patients usually just ask about the duration and when to take the medication. So far, no one has asked about side effects.”  01-FG04   
· Improve communication between different healthcare providers to ensure continuity of care. 
“Actually, it can be overcome by every time after that all the doctors type and then keep writing again that this patient has received TPT. The only thing is that there is no SOP for us to write that. Second, that is also the problem, we have a rotation system here, people change again, change again, change again, change again (talk quickly) so you can't mean as long as it's not required, you can't expect that everyone will write –cross talk|| So there is a risk that if it is a year later, the next doctor who accepts this patient will not know whether this patient has received TPT or not.” FG03-01

COLLECTIVE ACTION
Time Constraints and Availability of HCWs
A significant challenge emerged in emergency situations where healthcare staff, particularly nurses, were not reachable outside their regular working hours. Staff reported that they turned off their mobile phones after work, which limited communication during critical incidents requiring immediate attention. This lack of accessibility poses a barrier in the timely management of patient emergencies and complications related to TPT.
To address this, rather than suggesting that healthcare staff be required to keep their mobile phones on after hours, alternative solutions could be explored. For example, establishing a dedicated telephone call center or an on-call system could improve emergency response times while respecting staff work-life balance.
“The patient will feel uncomfortable with you because you’re new. They’ll say to you, “You’re new here, aren’t you?” (RITM Counselor)
This challenge reflects issues with relational integration, as the lack of reliable communication disrupts the coordination and continuity of care required to embed TPT into routine practice.
Treatment Availability
TPT supply issues were identified as a significant barrier to implementation. Interruptions in medication availability hindered patient compliance. Additionally, communication gaps meant that HCWs were often unaware of when new stock would arrive.
Human Resource Constraints
HCWs reported that heavy patient loads made it difficult to provide adequate care during HIV visits. They suggested increasing the workforce to address service gaps. Additionally, frequent staff rotations led to inconsistent documentation and care continuity.
“Technically, they should have been doing counseling work, but they were handling refill hotlines.” (FG02, RITM, Nurse)
“There’s a factor of familiarity and trust between patients and providers, so continuity in staff assignments benefits patient care.” (RITM Counselor)
Pathway:
· Develop a standardized system for recording and tracking TPT initiation and completion. 
· “Actually, it can be overcome by every time after that all the doctors type and then keep writing again that this patient has received TPT. The only thing is that there is no SOP for us to write that.” FG03-01
· Implement IT-based reminders for doctors to track patient TPT history. 
· “What it means is a system to remind doctors, To provide notification that the patient has or has not received TPT.” - 01-FG03-01
· Provide pharmacies with a six-month supply of medication to improve patient access. 
· “So our pharmacy in CIDTRAM uh… they dispense medications to the patients good for 6 months already.” 01-FG03   
· Strengthen social support groups for TB and HIV patients to encourage adherence. 
· “The support group is good, like for example cancer patients joining… it creates a sense of community.” 01-ID02   
· Improve coordination between primary healthcare and hospitals to prevent treatment disruptions. 
· “Yes, that's mostly when you come from the hospital. But it cannot be denied that in our health system we start from primary care first, right?” FG03-04
REFLEXIVE MONITORING
This category will analyze how stakeholders assess and adapt TPT implementation strategies based on real-time feedback and experiences. Integrating mechanisms for regular review and iterative improvement will be essential for sustainability. They had mentioned about side-effects of the TPT by the PHIVs and the pill burden. 
Treatment Side Effects
HCWs noted that patients were sometimes reluctant to initiate TPT due to concerns over side effects such as numbness in extremities, skin darkening, nausea, and liver complications.
“Your palm and sole of foot will get numb, so to counteract the side effects of isoniazid, you need to give them vitamin B complex.” (FGD-02, Participant-01, RITM)
Pathway:
· Co-prescribe Vitamin B-complex alongside isoniazid to mitigate neuropathy risk.
· Enhance counseling on TPT benefits to address patient hesitations.
Pill Burden
HCWs reported that some patients on ART were reluctant to add TPT to their regimen due to the already significant medication load.
“The patients, especially those who were diagnosed late, already have a pill burden. They take multiple medications—antibiotics, cotrimoxazole, azithromycin—if they have TB, it’s even more.” (RITM, FGD participant-02)
Pathway:
· Strengthen counseling to emphasize TB risks and TPT benefits.
“Actually, the patient is exposed more often and remembers more often. Oh, I see. At the front, counseling has been given.” 02_FGD02
· Explore potential strategies to minimize pill burden where possible.
“Yes, because some of his patients are already taking ARVs every day, taking TPT again every day. That's a real burden.”  02_FGD02
· Conduct follow-up studies comparing TB rates among HIV patients who received TPT versus those who did not. 
· “Yes, I mean the real data is published because it seems that the Indonesian population is rarely included in global epidemiological research. Because we all use data from outside.”
· Integrate TPT completion data into hospital accreditation assessments. 
· “Add to accreditation assessment points. So, for example, if a hospital has an application, right? Usually, when it’s time for an evaluation, all the registry systems will be fixed straight away.” 02-FG03-05
· Enhance community education through digital platforms like WhatsApp, Zoom, and social media. 
· “There should also be someone who educates the general public more… maybe through Zoom or Instagram Live, something like that.” 02_FGD05
· Use patient feedback to improve counseling strategies and TPT program efficiency. 
· “Actually, it's the same. The point is that all this time, there seems to be a lack of socialization, not every patient knows about this the same way. Questioning. Yes, doc, I've never heard of it.” FG03-03

Emerging Model
The study identified several challenges in the implementation of Tuberculosis Preventive Therapy (TPT) within healthcare systems using the framework of Normalization Process Theory (NPT). The study aims to analyze systemic, logistical, and knowledge-based barriers and propose targeted interventions to improve healthcare provider engagement, medicine availability, and integration of TPT into routine healthcare system. 
RELATIONAL INTEGRATION 
Time Constraint and Accessibility of Healthcare Staff. 	Comment by Laura Steiner: See comments about emergency situations above - suggest to emphasize staff turnover
A significant challenge emerged in emergency situations where healthcare staff, particularly nurses, were not reachable outside their regular working hours. Staff reported that they turned of their mobile phones after work, which limited communication during critical incidents requiring immediate attention. This lack of accessibility may pose a barrier in timely management of patient emergencies and complications related to the TPT. 
The patient will feel uncomfortable with you because you’re new. They’ll say to you “You’re new here, aren’t you?(RITM Counselor)
This challenge reflects issues with relational integration, as the lack of reliable communication disrupts the coordination and continuity of care required to embed TPT into routine practice. 
Pathway: 
Staff Recruitment 
Create effective measures to mitigate the effects of staff rotation and turnover on the continuity of patient care. Ensuring regular and reliable treatment is essential for the effectiveness of TPT adherence and monitoring.

COGNITIVE PARTICIPATION 
Lack of knowledge regarding complications and Management of TPT 
Nurses had low awareness about TPT management and reported no receipt of training regarding potential complications associated with TPT and their management. This gap in the knowledge restricted their ability to address patient concerns effectively. 	Comment by Laura Steiner: Throughout paper, may want to add statements about the HCWs stating/expressing/recounting information so it doesn’t make it seem like these are bona fide facts that we have contrived 
A nurse noted: “We are not informed about the complications of TPT or how to manage them, so we face challenges in addressing these issues when patients come to us.” 
The findings reflects that there is a lacuna in cognitive participation and communal specification, where healthcare providers are neither fully engaged with nor equipped to operationalize the TPT programme due to insufficient training and knowledge dissemination. 
Pathway: 
Capacity building- allocate resources towards ongoing professional development for healthcare staff to enhance their understanding of TPT. Increased proficiency will empower healthcare providers to better promote and assist patient compliance with the treatment plan. They also advised the use of leaflets, posters, and educational videos in creating awareness about TPT. 
CONTEXTUAL INTERGATION 
Limited Awareness of the TPT Programme- 
Awareness regarding the existence and protocols of the TPT programme was found to be limited among healthcare providers. This lack of awareness resulted in missed opportunities for prescribing TPT to eligible patients. For instance, a nurse shared: “Whatever SOP is there, it is in the case of TPT, we haven’t actually been exposed to it.” Such statements reflect a gap in the dissemination of Standard Operating Procedures (SOPs) and programme guidelines, hindering effective implementation. 
This highlights weakness in contextual integration, where the necessary programme protocols and SOPs are not sufficiently communicated, preventing the TPT programme from becoming part of routine healthcare practice. 	Comment by Laura Steiner: Should we call it a policy or a guideline or a program throughout the paper?
Pathways: reminder system- Implement a system of regular reminders, educational flyers for healthcare providers to prescribe TPT. This can be accomplished by incorporating reminders directly into electronic medical records, including specific sections for reminders and implementing automated notifications to guarantee that prescriptions and follow-ups are done promptly. They have suggested a reminder plan especially for the doctors regarding task priority. 
Maybe what could be added could be a flyer for education on how to drink	Comment by Laura Steiner: Are there more quotes about improving the EMR or specifically about reminders for providers?
“So, it should have a special program that is very... special like that. The one where the patient has a program where he has to have a reminder of what year, what month, what to do.” (FGD-sp02- R2)
“Make a short video related to what TPT is. Just concise and interesting. Maybe what it's called... cartoon or something. That's it. You don't have to... you'll get eye catching as a person.” (Doctor, RITM)

COLLECTIVE ACTION	Comment by Laura Steiner: It may be helpful to provide a summary to to tie all of the following headings into 1 “collective action” section or to add transition sentences before each new heading
Medicine availability
Medicine supply issues were also identified as a significant barrier to TPT implementation, where interruptions in the availability of medications hindered patient compliance. Financial burdens further exacerbated the issue, creating obstacles to continued treatment. 
Pathway
Supply of medicines- Resolve medicine availability difficulties by maintaining continuous provision of TPT medications. Implement strategies to reduce the financial burden on patients, which can hinder their ability to comply with the treatment.                                                                                                                               
Side-effects of the medicine: Healthcare providers mentioned various side-effects of TPT medicines including numbness of palm and sole, darkening of skin, nausea feeling, affects liver and allergies. Patients observed to be reluctant because of these side-effects.     	Comment by Laura Steiner: Hepatotoxicity 
“Your palm and sole of foot will get numb so to counterpart- to counter-effect the... the side effect of isoniazid, you need to give them vitamin B complex.” (FGD-02, Participant-01, RITM)
“TPT medicines affects liver, patients continue to trust their peers who have consumed TPT and have known side-effects.” (FGD-02, Participant-01, RITM)
Pathway- To reduce the side-effects of Isoniazid HCPs have suggested to advice B-complex along with isoniazid tablets.
Pill-burden- Healthcare providers reported that patients on ART are consuming pills so they would consider consuming tablets of TPT as an additional burden, so they are reluctant.  “The patients, of course those who are late diagnosed, they already have a pill burden since they are taking a lot of medications, they have antibiotic, cotrimoxazole, azithromycin, if he has TB, it’s a lot more…” (RITM, FGD participant-02)
Pathway- advice to strengthen the counseling process where emphasis regarding benefits of TPT to be emphasized. 
HUMAN RESOURCE CONSTRAINT
Shortage of human resources- 
The healthcare providers reported patient burden to provide service and reported need of additional workforce. The staff is allocated as per their availability, which results in staff rotation that may lead to patients receiving care from multiple providers.
“Technically they should have been doing counseling work, but they were the ones handling the refill hotlines.” (FG02, RITM, Nurse)	Comment by Laura Steiner: Was this covid-19 context?	Comment by Laura Steiner: Are there more quotes about staff rotations?

I think also worth noting that the new fellows rotate *often*… so training must occur often and senior staff must be available to help
“There’s a factor that you’re familiar with patients and comfort and trust of patients are there so if one staff continue to provide care that benefits.” RITM Counselor
Pathway
It was suggested that the programme should have to start recruiting the staff wherever they feel limited resources/ staff to get the additional workforce. 	Comment by Laura Steiner: Suggest to flesh out a bit more
DISCUSSION  
The findings of this study highlight several critical challenges that hinder the successful implementation of tuberculosis preventive therapy (TPT) in healthcare settings. These challenges, analyzed through the lens of Normalization Process Theory (NPT), offer insights into the systemic, organizational, and individual barriers that need to be addressed to improve TPT adherence and outcomes. This study provides critical insights into the challenges of tuberculosis preventive therapy (TPT) implementation in healthcare settings in Indonesia and the Phillipines. The challenges were followed by recommendations suggested by the HCWs. The Normalization Process Theory (NPT)  used as lens to identify factors affecting routine integration of TPT within healthcare workflows with potential solutions to address these hurdles. The findings highlights an urgent need for targeted interventions to enhance TPT uptake, adherence, and healthcare provider empowerment. 
Healthcare workforce Constraints and TPT implementation 
A majot barrier to effective TPT implementation was the 
Relational Integration: Addressing Time constraints and Accessibility of healthcare providers
The unavailability of healthcare staff. Limited workforce capacity, hindered the continuity of care. during emergencies due to fixed working hours and restricted communication channels significantly impacts the coordination and continuity of care. Similar findings were reported in a study from South Africa, where healthcare providers cited lack of staff availability as a major barrier to effective TB care (17). This underscores the need for organizational strategies, such as implementing on-call systems or rotating shifts, to ensure staff accessibility during emergencies as suggested by the study respondents. Additionally, frequent staff rotations disrupted continuity of care and created knowledge gaps among providers. The staff recruitment and retention strategies, as highlighted by Nair et.al. (2019) in their work on healthcare workforce challenges in India, should focus on mitigating the impact of high turnover and rotation on patient care continuity. (18) These measures would strengthen relational integration and ensure timely management of complications related to TPT. 
Knowledge Gaps and Provider Engagement in TPT implementation
Cognitive participation: Enhancing Knowledge and engagement in TPT management
InsufficientLow awareness knowledge and insufficient training among healthcare providersHCWs regarding TPT delivery and management of complications and management impede their ability to effectively support patients. A study conducted in China emphasized the importance ofto high-quality training for healthcare workersHCWs and public awareness campaigns as integral to TB prevention efforts (19) (20). This highlights a gap in cognitive participation and communal specification within the healthcare workforce. Capacity-building initiatives, including continuous professional development programmes, are essential to empower healthcare providers with knowledge and skills needed to operationalize TPT protocols. Similar approaches were shown to be effective in Uganda, where multimedia resources improved provider knowledge and patient outcome in TB programmes (21).  Incorporating multimedia resources, such as educational videos, leaflets, and posters, could further facilitate knowledge dissemination and promote provider engagement in TPT programmes. (22,23) 	Comment by Laura Steiner: I think targeted trainings, such as TB prevention, may be more useful in this context
Contextual Integration: Strengthening Awareness and Protocol Adherence 
The limited awareness of TPT protocols among healthcare providersHCWs reflects a significant weakness in contextual integration.(24) Dissemination of clear, accessible Standard Operating Procedures (SOPs) and the incorporation ofng automated reminders into electronic medical record systemss (EMRs) can enhance adherence to TPT guidelines, as demonstrated in a study from four countries where digital reminders improved compliance with TB treatment protocols.(25) Regular reminders, including educational materials tailored to healthcare providers, are essential to ensuring that TPT prescriptions and follow-ups are prioritized.(26) Additionally, interactive educational tools, such as engaging videos or animated content, could raise awareness and improve programme implementation.(27,28) Similar methods were employed in Ethiopia, where visual aids increased adherence to TB treatment guidelines. (29)
TPT Supply Chain Challenges and Medication Adherence
Collective Action: Addressing Medication Availability and Side Effects 
Interruptions in the TPT medication supply and associated financial burdens represent substantial barriers to patient compliance. A study from Kenya highlighted the critical role of ensuring an uninterrupted supply chain for TB medications treatment to maintain adherence. (30) Implementing financial support mechanisms, such as subsidized treatments, could alleviate these challenges.(31) 
Patient-centered approaches to improve TPT Adherence 
The study respondents reported side-effects of TPT medicines, including numbness, liver issues, and nausea, further deter patient adherenceConcerns regarding TPT side effects, particularly neuropathy associated with isoniazid, reported as a common barrier to adherence. To address this, healthcare providersthe HCWs recommend referred to the clinical strategy of co-prescription of vitamin B-complex co-prescription with isoniazidTPT, a practice supported by findings from clinical studies (32,33). Strengthening counseling processes to emphasize the benefits of TPT and effective communication about managing side effects, as well as reducing pill burden, particularly for patients on antiretroviral therapy (ART), is critical to fostering patient adherence to TPT. (34,35)
Human Resource Constraints: Alleviating Workforce Shortages 
The shortage of healthcare staffHCWs and the resultant patient burden undermines the delivery of consistent and high-quality TPT caredelivery.(36) Rotating staff allocations disrupt patient-provider relationships, eroding trust and continuity of care. Similar concerns were raised in a study from Bangladesh, where staff shortages were linked to poor TB programme performance, a study from the Philippines mentioned loss of human resources has a much more negative impact on the country’s healthcare system(37,38). Strategies to address human resource constraints include hiring additional personnel and optimizing workforce allocation.  Dedicated counseling staff, in their evaluation of TB intervention, could also improve the consistency and quality of patient interactions, fostering a supportive environment for TPT management and adherence. (24,39)
Integrating TPT into Healthcare Systems
The study highlights the importance of incorporating stakeholder input, suggestions, and an understanding of the working context to identify challenges and implement measures that ensure the program’s smooth operation and continuous improvement as emphasized by other studies from Nigeria and Uganda.(40–42) 
CONCLUSION
This study underscores the importance of addressing systemic and contextual barriers to TPT implementation through a multi-faceted approach. Interventions that prioritize staff training, resource allocation, and patient-centered care delivery can enhance the normalization of TPT within routine healthcare practices. Use of NPT framework provides valuable insights for embedding TPT within healthcare systems.  Future research should focus on evaluatin the effectiveness of digital health interventions, task-shifting strategies, and community-based support systems in improving TPT uptake and adherence. Strengthening these components will be crucial in advancing TB prevention efforts, ultimately supporting TB elimination goals. Policymakers must consider these challenges when designing programmes to ensure the sustainability and effectiveness of TPT adherence. 	Comment by Laura Steiner: Maybe mention this more in the results/discussion specifically. It is possible that I just don’t know what patient-centered care delivery entails!	Comment by Laura Steiner: I think TPT guidelines are created based on clinical evidence of effectiveness. Instead of bringing policymakers in here, I think the conclusion can emphasize how site-specific and context-specific solutions to improve TPT delivery are warranted
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