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Abstract- A community education program on bronchoscopy was 

conducted at the Pulmonary Outpatient Clinic of Sembiring 

General Hospital to increase public awareness of its diagnostic 

role in pulmonary disease. The session introduced indications for 

bronchoscopy in evaluating lung lesions suspected to represent 

malignancy, tuberculosis, or other infectious and inflammatory 

conditions. Participants were informed about the procedural steps 

and the importance of obtaining biopsy tissue, cytology, 

histopathology, and bronchoalveolar lavage specimens, 

particularly in suspected tuberculosis when sputum is unavailable 

for microbiological testing. The program also presented findings 

from a three-year review of bronchoscopy examinations at 

Sembiring General Hospital, which demonstrated the value of 

tissue confirmation malignant cases and also specific 

inflammatory cases. 

The activity involved patients, family members, nurses, and 

medical students, and encouraged active discussion regarding 

respiratory symptoms and the need for early evaluation. By 

increasing public understanding of bronchoscopy, the program 

aimed to reduce hesitation toward invasive procedures and 

promote timely health-seeking behavior, thereby supporting 

earlier detection and improved outcomes in pulmonary disease. 

Index Terms-: bronchoscopy, pulmonary lesions, public health 

education, early diagnosis 

 

I. INTRODUCTION 

ronchoscopy is an essential diagnostic procedure for 

visualizing the bronchial tree and obtaining tissue or 

cytological samples for lung diseases, including malignancies and 

infections. Its diagnostic utility has increased as clinicians 

encounter radiological abnormalities such as pulmonary masses, 

consolidations, atelectasis, and endobronchial lesions that require 

tissue confirmation for definitive management. These findings 

may reflect a spectrum of conditions, ranging from lung cancer to 

tuberculosis, where earlier diagnosis improves clinical outcomes 

and guides therapeutic strategies.1-5 Delays in diagnostic 

confirmation are associated with more advanced lung cancer 

stages and reduced survival, especially when symptoms are 

initially attributed to common respiratory infections or non-

specific clinical presentations.6-9 In infectious diseases such as 

tuberculosis, similar delays can prolong disease progression and 

increase transmission risk within the community.10-12 For these 

reasons, bronchoscopy remains integral to timely and accurate 

diagnostic pathways in pulmonary medicine. 

Despite its relevance, patient awareness regarding when 

bronchoscopy is indicated remains limited, particularly in hospital 

settings where referrals depend on recognition of symptoms, risk 

factors, and imaging abnormalities. Persistent cough, hemoptysis, 

unexplained weight loss, or non-resolving radiologic opacities 

warrant further evaluation, especially when malignancy or 

infection is suspected.13-16 Educational barriers and 

communication gaps between clinicians and patients can delay 

diagnostic decision-making and contribute to misconceptions 

about the procedure, its purpose, and its safety profile.17,18 

Therefore, structured public education regarding bronchoscopy is 

essential not only to improve diagnostic timeliness but also to 

inform patients about the signs and symptoms that necessitate 

further evaluation. Within a hospital-based community, this 

initiative serves to enhance health-seeking behavior, support early 

detection of tumors and infectious diseases, and promote patient 

participation in diagnostic care pathways. 

 

II. METHODOLOGY 

The hospital-based public education session on 

bronchoscopy was carried out at the Pulmonology Outpatient 

Clinic of Sembiring General Hospital in collaboration with the 

Faculty of Medicine, Institut Kesehatan Medistra Lubuk Pakam. 

The activity was held on November 17th, 2025, coinciding with 

peak outpatient hours to ensure optimal attendance and 

engagement from clinic visitors. 

Participants included 45 outpatients and accompanying 

family members, six nurses assigned to the pulmonology clinic, 

eight internship students from the Institut Kesehatan Deli Husada 
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Deli Tua, and six medical students from the Faculty of Medicine, 

Institut Kesehatan Medistra Lubuk Pakam who attended as part of 

the public education initiative. Participation was voluntary and no 

personal health data were collected. 

The session began with a brief preliminary questioning 

phase to assess baseline awareness regarding bronchoscopy. The 

educational material covered indications for bronchoscopy in 

suspected pulmonary malignancies and infectious diseases based 

on radiological findings, as well as the diagnostic role of 

cytological and histopathological sampling techniques—such as 

brushing, bronchoalveolar lavage, and forceps biopsy—which 

were explained by a consultant in Anatomical Pathology. As part 

of the lecture, findings from a three-year retrospective study 

conducted at Sembiring General Hospital were also presented, 

illustrating the contribution of bronchoscopy toward diagnosing 

lung lesions by differentiating malignant, infectious, and normal 

respiratory cases. The session concluded with an open discussion 

allowing participants to clarify concerns related to procedural 

steps, safety, and post-diagnostic follow-up. Institutional approval 

for conducting the outreach was obtained, and ethical 

considerations were observed throughout the activity. 

 

III. RESULT 

 

The public education session on bronchoscopy was attended 

by a total of 65 participants, consisting of 45 outpatients and 

accompanying family members, six nurses assigned to the 

pulmonology clinic, eight internship students from the Institut 

Kesehatan Deli Husada Deli Tua, and six medical students from 

the Faculty of Medicine, Institut Kesehatan Medistra Lubuk 

Pakam. The program began with a brief interactive questioning to 

explore baseline assumptions about bronchoscopy. Most 

participants associated bronchoscopy with cancer and perceived 

the procedure as highly invasive. Some individuals believed 

bronchoscopy to be a surgical intervention, while others expressed 

uncertainty about whether radiological abnormalities always 

required tissue confirmation for diagnosis. Only a minority 

recognized its role in detecting infectious diseases such as 

tuberculosis. 

During the educational lecture, participants demonstrated 

notable engagement and attentiveness. The presentation covered 

indications for bronchoscopy, common radiologic triggers for 

biopsy such as pulmonary masses and persistent consolidations, 

and the rationale for obtaining cytological and histopathological 

samples. Particular emphasis was placed on helping patients 

distinguish when persistent respiratory symptoms such as chronic 

cough, hemoptysis, or unexplained weight loss require further 

diagnostic evaluation, including bronchoscopy. 

At the conclusion of the lecture, an open question-and-answer 

session allowed participants to seek clarification. Several 

questions reflected heightened curiosity and improved 

comprehension, including: 

1. “Is bronchoscopy always necessary if a mass is found on 

CT, or can it be monitored first?” 

2. “Can bronchoscopy detect tuberculosis even if sputum 

tests are negative?” 

3. “Is the procedure painful, and how long does recovery 

usually take?” 

4. “What is done with the tissue after biopsy, and how long 

until the results are available?” 

5. “Are there risks of bleeding or infection from the 

procedure?” 

6. “Do patients have to stay in the hospital after 

bronchoscopy, or can they go home the same day?” 

 

These questions suggested a growing understanding of 

bronchoscopy as a structured diagnostic pathway rather than a 

purely invasive or surgical procedure. Feedback from participants 

also indicated that the session reduced anxiety about the diagnostic 

process, particularly among family members accompanying 

patients scheduled for evaluation. Participants expressed 

appreciation for the opportunity to directly engage with clinical 

specialists and gain a clearer picture of procedural expectations. 

 

IV. DISCUSSION 

 

Patient-centered education plays a critical role in addressing 

misconceptions surrounding bronchoscopy, particularly among 

patients who often associate the procedure with surgical 

intervention, pain, or cancer diagnosis. Such misconceptions may 

generate fear and hesitation, discouraging individuals from 

undergoing necessary diagnostic evaluations despite clear clinical 

indications. Public education has been shown to enhance health 

literacy and improve patient engagement, promoting more 

informed participation in medical decision-making.19,20 In the 

context of pulmonary diagnostics, this is especially relevant as 

bronchoscopy is frequently misunderstood despite its long-

standing role in visualizing airway lesions and obtaining tissue or 

fluid samples for cytological and microbiological analysis.19,21 By 

clarifying procedural steps, expected outcomes, and safety 

considerations, educational efforts help mitigate anxiety and 

reduce the reluctance often encountered when recommending 

invasive diagnostic pathways. 

With improved understanding, patients become better 

equipped to recognize the significance of respiratory symptoms 

and radiologic abnormalities that warrant further investigation. 

This becomes instrumental in conditions such as lung cancer and 

tuberculosis, where delays in diagnosis are strongly associated 

with advanced disease at first presentation and reduced treatment 

efficacy.22-24 Patient-centered education also reinforces the clinical 

rationale for bronchoscopy as an extension of radiological and 

laboratory assessments rather than an isolated intervention. In this 

regard, it opens a pathway toward discussing how timely 

diagnostics may shorten waiting periods, facilitate faster referral 

processes, and integrate more seamlessly into broader pulmonary 

care frameworks, thereby linking educational outcomes with 

diagnostic efficiency and system-level performance. 

Delays in diagnosis represent a major concern in pulmonary 

medicine, as both lung cancer and tuberculosis often present with 

non-specific respiratory symptoms that overlap with more 

common conditions, leading to postponement in definitive 

evaluation and tissue confirmation. Several studies indicate that 

prolonged diagnostic intervals in lung cancer correlate with 

reduced curative options, advanced disease stage at diagnosis, and 

poorer survival outcomes.22-24 Similarly, tuberculosis may be 

misinterpreted as malignancy or vice versa due to radiologic 

similarities, further complicating clinical pathways and 
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contributing to treatment delays that can increase transmission risk 

within the community.25,26 Educational interventions that improve 

awareness of when bronchoscopy is indicated may shorten these 

diagnostic trajectories by reducing hesitation and increasing 

compliance with recommended investigations. 

Furthermore, improving public and patient understanding of 

the role of bronchoscopy supports earlier recognition of the need 

for tissue or microbial sampling beyond imaging workup. Many 

patients assume that computed tomography or radiography alone 

is sufficient for determining the etiology of a pulmonary lesion, 

without realizing that radiological findings often require 

histopathological or cytological confirmation to differentiate 

between infectious, inflammatory, and neoplastic processes.21,27 

By contextualizing bronchoscopy as a continuation of diagnostic 

imaging rather than a separate or optional procedure, education 

may help accelerate clinical decision-making and reduce 

diagnostic uncertainty. This forms a logical transition toward 

discussing how radiologic findings integrate with bronchoscopic 

assessments in routine pulmonary care, creating a cohesive 

diagnostic framework that benefits both patients and clinicians. 

Radiological examinations frequently form the initial step in 

evaluating pulmonary abnormalities; however, imaging alone 

cannot reliably distinguish between malignant, infectious, and 

inflammatory etiologies. Pulmonary masses, consolidations, and 

atelectasis may indicate malignancy, tuberculosis, or benign 

inflammatory processes, thereby necessitating tissue confirmation 

through bronchoscopy to establish an accurate diagnosis.21,27 

Integrating bronchoscopy into the radiologic–clinical workup 

allows for direct airway visualization and retrieval of biopsy or 

cytology specimens, aligning with diagnostic strategies that seek 

to minimize delays and avoid misclassification of pulmonary 

lesions.22-24 By framing bronchoscopy as an extension of 

radiological assessment rather than an isolated invasive procedure, 

patient-centered education helps reinforce its role in the stepwise 

evaluation of lung disease. 

Beyond biopsy, bronchoscopy offers additional diagnostic 

versatility through bronchoalveolar lavage (BAL), particularly in 

suspected pulmonary tuberculosis cases where microbiological 

confirmation is required but sputum specimens cannot be obtained 

due to poor expectoration. BAL samples may undergo smear 

microscopy, culture, or rapid molecular assays, thereby improving 

diagnostic accuracy and shortening time to treatment 

initiation.25,26 Such integration between radiologic imaging and 

bronchoscopic sampling supports diagnostic pathways that 

prioritize early confirmation of tuberculosis and malignancy, 

which are both associated with adverse outcomes when diagnosis 

is delayed.22-24 As patients gain a clearer understanding of the 

complementary roles of imaging and bronchoscopy, diagnostic 

processes become more acceptable and less intimidating, 

facilitating smoother transitions to subsequent clinical evaluation 

and decision-making. 

Educational interventions that enhance patient understanding 

of bronchoscopy may have important implications for the wider 

healthcare system. Improved procedural literacy increases 

willingness to undergo diagnostic investigations, potentially 

reducing delays in confirming lung cancer or tuberculosis. Earlier 

diagnosis is associated with higher access to curative treatment in 

malignancy and reduced disease transmission for tuberculosis, 

whereas delayed diagnosis contributes to advanced-stage 

presentation, diminished treatment efficacy, and increased 

morbidity.22-26 Increasing patient acceptance of bronchoscopy 

within diagnostic pathways therefore supports more efficient 

clinical decision-making and better continuity of care in 

pulmonary services. 

Furthermore, bronchoscopy operates within                                                

a multidisciplinary diagnostic framework that requires 

coordinated collaboration among pulmonology, radiology, and 

pathology. Public education may serve as a low-cost and scalable 

strategy to streamline these pathways by reducing procedural 

refusal, missed appointments, or cancellations—factors that 

frequently disrupt invasive diagnostic workflows.19,20 In settings 

with a high burden of lung cancer and tuberculosis, enhanced 

diagnostic literacy may offer broader public health benefits 

through earlier health-seeking behavior and faster linkage to 

treatment.22-26 These system-level implications underscore the 

value of sustaining patient education efforts while acknowledging 

that several challenges remain in their practical implementation. 

Implementing structured patient education programs within 

outpatient pulmonary clinics presents several practical challenges. 

Variability in patient literacy levels, cultural beliefs, and prior 

experiences with healthcare may influence the degree to which 

individuals engage with and benefit from educational 

interventions.19,20 Limited consultation time during outpatient 

visits further restricts clinicians’ ability to provide detailed 

explanations regarding procedural indications, diagnostic goals, 

and potential clinical implications of bronchoscopy. Such 

constraints are particularly relevant in busy settings, where clinical 

priorities tend to focus on immediate diagnostic or therapeutic 

management rather than educational reinforcement. These issues 

may hinder the intended impact of educational initiatives and limit 

their scalability within routine clinical practice. 

Another challenge lies in establishing sustained follow-up 

after educational encounters. Patients may receive accurate 

information during clinic visits yet experience uncertainty or 

anxiety later when facing decisions about invasive diagnostic 

procedures. Without adequate follow-up, these concerns may 

remain unaddressed, contributing to deferred scheduling, 

appointment cancellations, or reluctance to proceed with 

bronchoscopy. The absence of standardized educational protocols 

for invasive diagnostics further contributes to heterogeneity in 

implementation, with practices varying among institutions and 

providers.21,27 Such limitations highlight the need for more 

structured and adaptive models of patient-centered education that 

can accommodate clinical workload, patient diversity, and the 

complexity of pulmonary diagnostics, paving the way toward 

considerations of program sustainability. 

Ensuring the sustainability of patient-centered education 

programs in bronchoscopy requires institutional commitment, 

standardized protocols, and integration into routine clinical 

workflows. Educational materials must be accessible, adaptable to 

varying literacy levels, and aligned with the diagnostic priorities 

of pulmonary clinics. Such programs are most effective when 

supported by multidisciplinary teams, allowing pulmonologists, 

radiologists, and pathologists to contribute complementary 

perspectives regarding indications, diagnostic value, and 

procedural expectations. Because bronchoscopy frequently 

involves evaluation for malignancy and tuberculosis—two 

conditions with significant public health and clinical burdens—
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sustained educational initiatives may yield long-term benefits 

beyond individual patient encounters.22-26 Incorporating these 

activities into scheduled outpatient bronchoscopy sessions or pre-

procedural briefings may provide a practical framework for 

continuity. 

Digital modalities also offer new opportunities for 

sustainability. Educational videos, visual infographics, and 

electronic decision aids can reinforce information provided during 

in-person encounters, alleviating the time constraints faced by 

clinicians and reducing dependence on one-to-one verbal 

counseling.19,20 These tools may enhance patient recall, promote 

adherence to diagnostic recommendations, and address challenges 

associated with limited follow-up. However, sustained 

implementation ultimately depends on institutional prioritization, 

resource allocation, and recognition of public education as a 

valuable component of pulmonary diagnostic services. If 

effectively integrated, such models have the potential to contribute 

to earlier diagnosis of lung cancer and tuberculosis, improve 

patient confidence in invasive procedures, and strengthen the 

overall performance of healthcare systems, thereby providing a 

compelling rationale for continuation. 

Taken together, these findings emphasize the importance of 

integrating patient-centered education into bronchoscopy services, 

particularly within healthcare systems confronting dual burdens of 

lung cancer and tuberculosis. Improved patient understanding may 

enhance diagnostic adherence, reduce hesitation toward invasive 

procedures, and strengthen multidisciplinary collaboration in the 

diagnostic workup of pulmonary lesions. The educational 

component presented in this community service activity also 

provides insights into how public health strategies can interact 

with clinical workflows to promote earlier detection and improve 

outcome trajectories for diseases with significant morbidity. 

Despite these potential benefits, sustaining such initiatives 

requires thoughtful implementation and continuous refinement to 

ensure relevance, feasibility, and equitable access for diverse 

patient populations. As health systems evolve toward more 

patient-engaged models of care, educational interventions 

embedded within routine diagnostic services may serve as an 

important complement to technological and procedural 

advancements. These considerations establish a logical transition 

toward concluding remarks that highlight the broader value of 

patient education in pulmonary diagnostics and its potential 

contribution to future community health initiatives. 

 

V. CONCLUSION 

Effective utilization of bronchoscopy for the evaluation of 

pulmonary lesions relies not only on procedural expertise but also 

on the important role of public education in improving patient 

understanding and acceptance of diagnostic pathways. Increasing 

public awareness of respiratory symptoms that warrant medical 

evaluation, such as chronic cough, hemoptysis, persistent dyspnea, 

and abnormal radiologic findings, may facilitate earlier 

recognition of lung cancer and tuberculosis. Both diseases are 

known to have poorer outcomes when diagnosis is delayed. 

Educational activities conducted at the community level and in 

outpatient clinical settings can help explain the purpose of 

bronchoscopy and highlight its relevance for tissue sampling, 

bronchoalveolar lavage, cytology, and histopathology in 

determining the etiology of pulmonary disease. 

  Public education increases awareness of respiratory 

symptoms and radiologic abnormalities that may require 

bronchoscopy. 

 Improved understanding of the procedure may reduce 

fear and hesitation, and support earlier diagnostic 

assessment for malignancy and tuberculosis. 

 Educational efforts reinforce the importance of tissue 

confirmation through biopsy and bronchoalveolar lavage 

in distinguishing infectious, inflammatory, and 

neoplastic lung conditions. 

 Integrating patient education into outpatient 

bronchoscopy services may enhance compliance, reduce 

delayed diagnosis, and support more effective treatment 

planning. 

 Sustained community outreach and institutional 

commitment are important for encouraging early health 

seeking behavior and improving outcomes in pulmonary 

disease. 

 Public health education should be viewed as an essential 

complement to clinical expertise and diagnostic services 

in strengthening pulmonary healthcare systems. 
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