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1. Statement of Originality and Methodological Approach
The interview guide used in this research was uniquely created for this project and has not appeared in any other publications.
Recent studies on the prevention and control of tuberculosis in academic settings mainly concentrate on students or specific institutions. As multi-center collaborative governance strategies evolve, there is a growing need to enhance inter-departmental cooperation in executing tuberculosis control initiatives. Nevertheless, thorough investigations into the factors that impact tuberculosis prevention results across various departments are limited. Thus, it is crucial to explore the institutional factors that influence the effectiveness of tuberculosis control in universities, utilizing key informant interviews and grounded theory methods to pinpoint significant determinants. This research aimed to assess the challenges faced at the institutional level regarding tuberculosis (TB) prevention and control in universities located in Heilongjiang Province, China, while also identifying the elements that affect the success of these control measures through a grounded theory framework.
Utilizing the procedural framework of grounded theory, which includes open coding, axial coding, and selective coding, we carried out interviews with key informants such as health administrative personnel, CDC staff, university healthcare providers, and impacted students. The interview guide underwent refinement through preliminary interviews and ongoing comparisons, ensuring it effectively addressed both expected and unexpected institutional elements. Designed as a versatile framework, the guide featured four primary open-ended questions as its foundation, while the actual interviews were adjusted in real-time—the order, length, and follow-up questions varied based on each participant's role and answers. This adaptability aligns with the principles of theoretical sampling in grounded theory, enabling the exploration of emerging categories until theoretical saturation was achieved.
Drawing from existing literature and theoretical frameworks, this research highlights the necessity of a collaborative approach to tuberculosis prevention and control within higher education settings. It involves various stakeholders, such as educational administration, health agencies, disease control organizations, university health services, campus doctors, faculty, and students. Since educational administrative bodies mainly support health authorities in executing tuberculosis prevention strategies, the study initially focused on interviewing staff from the Health Administration Department of Heilongjiang Province and personnel from local disease control centers. To capture a well-rounded view of the challenges in tuberculosis prevention, additional interviews were held with staff from university health services and students impacted by the disease. These interviews took place in December 2023, featuring semi-structured discussions with 14 participants, all of whom provided informed consent for the recordings. Table 1 details the identities of the interviewees along with their respective institutions or universities.
Table 1. Status of interviewees
	Respondent Identity
	Institutions / Universities.
	Number
	Respondent Identity
	Institutions / Universities.
	Number

	staff,
	Provincial Disease Control Center
	1
	staff,
	Municipal Chest Department
	1

	staff,
	Municipal Health Commission
	1
	staff,
	A  university
	1

	staff,
	Municipal Center for Disease Control and Prevention
	3
	The affected student 1
	B  university
	1

	staff,
	District Center for Disease Control and Prevention
	5
	The affected student 2
	C  university
	1


2. Interview Guide
The framework focused on four broad questions aimed at generating detailed, narrative replies regarding the comprehensive process of tuberculosis prevention and control at the university level, as outlined in Table 2.
Table 2. Interview guide
	
	Core Question
	Targeted Information Domain 

	1
	What routine work have you been doing regarding TB prevention and control in universities? 
	Institutional roles, standard procedures, and baseline engagement

	2
	Have there been any TB cases in universities in recent years? If so, what control measures were taken? 
	Case detection, outbreak response, and inter-organizational coordination

	3
	What specific challenges have you encountered when advancing TB prevention and control in universities? 
	Barriers, resource constraints, and systemic obstacles

	4
	How would you evaluate the overall effectiveness of university TB control in your region? What aspects need further improvement? 
	Perceived effectiveness, existing gaps, and suggestions for improvement


The initial interviews took place in Chinese. This English translation faithfully conveys the intended significance of the four main questions. In the course of the interviews, specific follow-up inquiries were adaptively employed according to the responses of each participant, allowing for a flexible flow and length of conversation.
3. Illustration of the Grounded Theory Coding Pathway
To illustrate the thoroughness and clarity in the conversion of interview data into the recognized institutional dilemmas, we present an example of the three-phase coding procedure outlined below. This approach exemplifies the constant comparison technique utilized throughout all 14 interview transcripts, resulting in a textual body of around 200,000 Chinese characters. The creation of the guide and the ensuing three-tier coding process (open, axial, selective) were developed in an iterative manner. Preliminary sensitizing concepts were derived from the WHO End TB Strategy, the national TB control guidelines of China, and literature on organizational readiness.
Utilizing a three-phase grounded theory coding approach—comprising open, axial, and selective coding—alongside ongoing comparison, a conceptual model highlighting the elements that affect the success of tuberculosis (TB) prevention and management in academic institutions was developed. As outlined in Table 3, this analytical method produced 26 preliminary concepts, 10 categories, and 6 axial categories, which were later consolidated into 3 primary dimensions. The final framework, illustrated in Figure 1, identifies three institutional-level dimensions that collectively influence the effectiveness of TB control: (1) Social Environment, (2) Mechanisms for TB Prevention and Control in Universities, and (3) System for Managing Infectious Diseases.
Table 3. Coding process of institutional-level factors affecting tuberculosis control efficacy in universities
	Selective coding
	Axial coding
	Open coding

	
	
	Category
	Concept

	Social environment
	Social and Ideological Perceptions
	Low awareness in TB prevention and control 
	Refers to the level of TB knowledge and perceived importance among key stakeholders in school TB control, including school administrators, school physicians, clinicians, parents, and students.

	
	
	TB-related stigmatization
	Refers to negative attitudes and resistance arising from the distinctive characteristics of TB, encompassing both external and internal stigma, which may lead to reluctance toward screening and social discrimination.

	
	The environment of preventive treatment

	Deficits in preventive treatment for latent TB infection (LTBI)
	Addresses the inadequate provision of preventive treatment for individuals with latent TB infection who are at elevated risk of progression to active disease.

	Institutional TB prevention and control mechanism
	School Management
	Difficulties in student management
	Pertains to challenges faced by schools, CDCs, and relevant authorities in screening and managing newly enrolled students, returning students, international students, and close contacts, as well as supervising and following up on diagnosed students.

	
	
	Difficulties in teacher management
	Concerns the challenges encountered by schools, CDCs, and related bodies in managing teachers who are diagnosed with TB or are close contacts of TB cases.

	
	Health Education
	Deficits in TB health education
	Refers to the lack of effective information dissemination and behavioral guidance aimed at equipping students with knowledge of TB prevention methods and strengthening their awareness of control measures.

	The infectious disease management system
	Policy and Financial Support
	Inadequate policy and regulatory frameworks
	Denotes the absence or insufficiency of policies and regulations that critically influence or determine the effectiveness of school-based TB control efforts.

	
	
	Insufficient funding guarantees
	Relates to constraints in the amount and allocation of financial investment in school TB control by governments and schools, including disputes over funding sources and budget levels.

	
	The mechanisms of Cross-Departmental Collaboration 
	Deficits in Cross-Departmental Collaboration 
	Refers to the underdeveloped Collaboration mechanisms among schools, CDCs, and medical institutions, which impede the effective implementation of on‑campus TB control measures.
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Figure 1. A Conceptual Diagram of Institutional-Level Factors Influencing the Effectiveness of Tuberculosis Prevention and Control in Universities.
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