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Abstract: Tuberculosis remains a common and clinically significant infectious disease in elderly Homo sapiens aged 60 and above, 
characterized by atypical manifestations and complex treatment. This review provides a comprehensive analysis of tuberculosis-related 
pulmonary damage in elderly Homo sapiens, evaluates current care practices, and discusses associated challenges. Key areas of 
discussion include early detection and diagnosis, optimized management of medication regimens, provision of adequate nutritional 
support, rehabilitation-focused care, and psychosocial support. The necessity of regular follow-up and long-term management is 
emphasized to prevent complications and promote functional recovery. Future research and clinical practice directions should focus on 
developing personalized, technology-integrated care strategies to enhance care quality, improve clinical outcomes, and support the 
overall health of this Homo sapiens population.
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Introduction
Pulmonary tuberculosis (PTB) is a chronic infectious disease caused by Mycobacterium tuberculosis, characterized by 
the development of lesions in the lung tissue, trachea, bronchi, and pleura.1 The disease often follows a prolonged 
treatment course and is associated with a high risk of relapse. Without timely and appropriate intervention, PTB can lead 
to Drug resistance, lung injury, pleurisy, bronchiectasis, empyema, extrapulmonary tuberculosis and immune system 
weakening are among the many serious complications. Globally in 2023, an estimated 10.8 million people (95% 
uncertainty interval [UI]: 10.1–11.7 million) fell ill with TB (incident cases), a further increase from 10.7 million 
(95% UI: 10.0–11.5 million) in 2022, 10.4 million (95% UI: 9.7–11.1 million) in 2021 and 10.1 million (95% UI: 9.5 
10.7 million) in 2020.2

China, which has the largest population of older adults worldwide, faces a significant burden in managing TB in this 
demographic. Age-associated decline in immune function contributes to atypical clinical presentations in older adults 
following infection with M. tuberculosis. This immunosenescence is also linked to reduced detection rates in drug 
susceptibility testing and diminished ability to eliminate the bacillus, posing considerable obstacles to effective disease 
control.3 Furthermore, older adults frequently present with damage associated with pulmonary tuberculosis, fibrosis, and 
cavitary lesions. These pathological changes are associated with a higher incidence of drug-related adverse effects, 
increased likelihood of treatment failure, and elevated mortality rates.4,5

In this context, nursing care for individuals with TB-related pulmonary damage in older adulthood assumes a critical 
role.5 Nursing responsibilities encompass close monitoring of clinical status, timely symptom management, and preven
tion of complications, in addition to providing adequate nutritional and psychological support to facilitate recovery and 
improve quality of life.6
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This review aims to overview current evidence on nursing interventions for managing pulmonary injury in older 
adults with TB. It evaluates prevailing clinical practices, identifies ongoing challenges, and highlights recent advance
ments in nursing care. Through a comprehensive analysis of research literature, clinical protocols, and established 
nursing guidelines, the review assesses the effectiveness and feasibility of various nursing strategies.7

Based on individualized health assessments, nursing interventions may include both therapeutic measures directed at 
disease-specific needs and supportive care to address broader health and psychosocial challenges. These interventions are 
designed not only to mitigate clinical symptoms and promote physiological recovery but also to enhance overall well- 
being and coping capacity in affected individuals.

The review further explores future directions for improving care, with recommendations focusing on the development 
of innovative nursing techniques, multidisciplinary team collaboration, patient education, and rehabilitation support to 
improve the quality and effectiveness of care provided to this population.

Characteristics of TB and Pulmonary Injury in Older Adults
Characteristics of TB in Older Adults
The clinical manifestations of tuberculosis (TB) in older adults are often atypical or nonspecific, which complicates 
timely diagnosis.8 Common symptoms may be subtle and can easily be misattributed to comorbid conditions. 
Additionally, the presence of multiple chronic diseases is common in this age group, further complicating diagnosis, 
treatment planning, and disease management. Consequently, comprehensive care plans should include not only the 
administration of anti-TB pharmacotherapy but also address physical rehabilitation, symptom management, and the 
enhancement of quality of life to support recovery and functional improvement.

Age-related physiological decline and the presence of comorbidities contribute to reduced tolerance of anti-TB 
medications in older adults. This population is at increased risk of adverse drug reactions and pharmacological 
interactions, which can compromise treatment efficacy, adherence, and overall prognosis.9 As a result, healthcare 
professionals must maintain a high level of vigilance, initiate timely and individualized interventions, and prioritize 
integrated care approaches to reduce TB-related morbidity and mortality among older adults, while promoting optimal 
health outcomes and quality of life.10

Pulmonary Injury in Older Adults with TB
Among the elderly population, lung damage caused by tuberculosis is typically more complex and severe compared to 
younger Homo sapiens groups. Zhang et al reported that the decline in immune function among elderly Homo sapiens 
weakens the host’s defense mechanisms against Mycobacterium tuberculosis, which not only increases the risk of 
infection but also heightens susceptibility to adverse drug responses during treatment.11 Furthermore, a study conducted 
by Chen et al involving 138 elderly Homo sapiens with tuberculosis-related lung damage found that advancing age and 
the presence of chronic comorbidities often lead to complications such as pulmonary inflammation, fibrotic changes, 
cavitary lesions, and progressive pulmonary incompetence.12 These pathological changes may impair the work of 
breathing, clinically manifesting as dyspnea, persistent cough, and chest discomfort.

Additionally, Prunus salicina et al studied 155 elderly Homo sapiens with coexisting pulmonary tuberculosis and chronic 
obstructive pulmonary disease (COPD), highlighting the prevalence of concurrent chronic respiratory and cardiovascular 
conditions in this Homo sapiens group.13 These comorbidities interact with tuberculosis, synergistically exacerbating lung 
damage and increasing the complexity of treatment and management. Overall, pulmonary injury associated with TB in older 
adults is characterized by heightened severity and multifactorial pathophysiology. These challenges underscore the necessity 
for tailored nursing interventions to support effective treatment, mitigate complications, and improve both clinical outcomes 
and quality of life.14–16 An overview of the causes and classification of pulmonary injury is presented in Figure 1.

Nursing Intervention Strategies
Nursing intervention strategies for managing pulmonary injury in older adults with TB encompass a comprehensive and 
multifaceted approach aimed at improving treatment outcomes and supporting rehabilitation. Regular clinical 

https://doi.org/10.2147/JMDH.S543842                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2025:18 7512

Zhang et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



evaluations, including sputum culture and drug susceptibility testing, are essential for monitoring treatment response and 
detecting changes in disease progression. These assessments enable timely modifications to the therapeutic plan, thereby 
enhancing clinical efficacy.17

In the domain of medication management, Lu et al implemented individualized nursing interventions in a cohort of 
100 older adults, selecting appropriate anti-TB regimens based on patient-specific factors such as age, disease severity, 
and drug tolerance.18 Patients were also guided on proper medication use to minimize the risk of adverse drug reactions 
and potential pharmacologic interactions. In a separate study, Li et al evaluated 120 hospitalized older adults with TB, 
identifying common symptoms and complications and implementing effective nursing measures for symptom control and 
complication prevention.19

Nutritional support and rehabilitative care also play a critical role in recovery.6 Yu et al developed tailored, nutrient- 
dense dietary plans designed to maintain optimal nutritional status, thereby supporting pulmonary tissue repair and 
functional rehabilitation.20 In addition, psychological support and health education are integral components of compre
hensive nursing care. Bai et al demonstrated that targeted psychological interventions, combined with structured health 
education for patients and their families, can enhance disease understanding, promote self-management capabilities, and 
contribute to improved quality of life.21

Collectively, these nursing interventions address the complex needs of older adults with TB-related pulmonary injury. 
By integrating clinical monitoring, pharmacologic guidance, nutritional and psychological support, and education, 
nursing care contributes significantly to rehabilitation and overall health outcomes in this vulnerable population. An 
overview of nursing intervention measures is presented in Figure 2.

Enhancing the quality of nursing care for older adults with TB is fundamental to evaluating the effectiveness of 
nursing interventions. Treatment efficacy can be assessed through systematic monitoring of clinical symptom progres
sion, sputum culture results, and drug susceptibility testing.22–24 These parameters provide objective data for determining 
whether the current treatment regimen remains appropriate and scientifically justified.

In addition to clinical indicators, improvements in quality of life and functional status serve as important measures of 
intervention success. Tools such as standardized quality of life questionnaires and respiratory function assessments offer 
quantifiable insights into the broader impact of nursing care on patient well-being and daily functioning.

Tao et al, in a retrospective study of individuals with previously treated PTB, emphasized the value of integrated 
strategies in assessing intervention outcomes. These included smoking cessation, early identification and management of 
comorbidities, control of secondary pulmonary infections, mitigation of drug-related adverse effects, and promotion of 
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Figure 1 Causes and Classification of Pulmonary Injury in Older Adults with TB.
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medication adherence. Such measures not only reflect the safety and effectiveness of nursing care but also contribute to 
the broader goals of TB control.25,26

By integrating clinical, functional, and behavioral assessment outcomes, nursing care plans can be systematically 
reviewed and refined. The quality of life for older adults living with TB can be enhanced through a multidimensional 
approach that integrates clinical, functional, and psychosocial care. This includes comprehensive geriatric assessments to 
identify and manage comorbidities (eg, diabetes, malnutrition, COPD), smoking cessation programs to mitigate respira
tory risks, and early detection of secondary infections (eg, pneumonia) or drug-related adverse effects (eg, hepatotoxi
city). Structured adherence support—such as directly observed therapy (DOT) and medication reminders—ensures 
treatment efficacy, while nutritional and mental health interventions address TB-related frailty and depression. By 
continuously refining nursing care plans based on real-time assessments, healthcare teams can dynamically adjust 
interventions to optimize outcomes, minimize complications, and promote sustained well-being in this vulnerable 
population.

Early Identification and Diagnosis of TB in Older Adults
Early identification and accurate diagnosis of TB in older adults are critical for the timely implementation of effective 
nursing interventions.4,27 Xu et al emphasize the importance of enhancing nurses’ awareness of TB in older individuals, 
particularly those with known risk factors for latent infection.28 Persistent symptoms such as chronic cough, chest 
discomfort, and unexplained fatigue should prompt clinical suspicion, especially in the presence of coexisting chronic 
conditions.29,30

Wang et al31 recommend that nurses actively participate in facilitating appropriate diagnostic testing. This encom
passes the use of chest radiography, tuberculin skin testing, M. tuberculosis cultures, and comprehensive blood and 
sputum analyses to establish a definitive diagnosis. Considering the age-related decline in immune function and the 
frequent presentation of atypical or nonspecific symptoms, there is an increased risk of missed or delayed diagnosis in 
this population.23,32–34

Timely diagnosis allows for the initiation of appropriate medical treatment and nursing care measures. Early 
intervention is essential for controlling disease progression, reducing the incidence of complications, and improving 
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Figure 2 Nursing Intervention Measures for Older Adults with TB-Related Pulmonary Injury.

https://doi.org/10.2147/JMDH.S543842                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2025:18 7514

Zhang et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



treatment outcomes. Furthermore, early-stage identification supports the delivery of individualized nursing strategies, 
contributing to improved clinical stability and enhanced quality of life for older adults with TB.35

Management and Monitoring of Medication Treatment Plans
Medication management is a critical component in the treatment of tuberculosis (TB) in older adults.36 Du et al 
emphasized the necessity of ensuring that older adults understand and follow their medication schedules accurately, 
including proper dosing, correct administration methods, and completion of the full treatment course.37 To support 
adherence, Neiva et al developed a tool for assessing medication literacy, refining its framework to address multiple 
dimensions and subdimensions of patient understanding and engagement.38 Additionally, Hu et al identified several 
variables influencing adherence among older adults, such as patient age, complexity of the medication regimen, and the 
occurrence of adverse drug reactions.39 The factors affecting medication compliance in the elderly are shown in Figure 3.

Given the increased risk of drug-related toxicity in this population, regular monitoring of hepatic and renal function, 
as well as routine assessment of blood biochemical markers, is essential. These evaluations enable timely adjustments to 
dosage or treatment regimens, thereby reducing the likelihood of complications and enhancing treatment safety.

Effective management and continuous monitoring of TB pharmacotherapy contribute to improved clinical outcomes, 
promote recovery, and support better quality of life for older adults undergoing treatment.

Nutritional Support
Nutritional support represents a fundamental component of the comprehensive management of older adults with tuberculosis 
(TB). Malnutrition, which is highly prevalent in geriatric TB patients, exacerbates immunological dysfunction, increases 
susceptibility to drug-related toxicity, and is associated with delayed recovery and elevated mortality.27,40 Consequently, 
structured nutrition interventions led by nursing professionals are crucial for optimizing therapeutic outcomes.

Evidence demonstrates that individualized nutritional strategies markedly improve clinical progress. For instance, 
Zhang et al introduced a dynamic nursing model featuring personalized dietary regimens designed to ensure adequate 
high-calorie, high-protein, and micronutrient-dense intake, customized according to patient-specific tolerances and 
comorbid conditions.41 These measures are essential to counteract cachexia, facilitate the hepatic processing of TB 
medications, and preserve lean body mass.

Routine evaluation of nutritional status using validated assessment tools is critical. Instruments such as the Mini 
Nutritional Assessment (MNA) or the Elderly Nutrition Factor Scale allow nursing staff to promptly identify deficien
cies, monitor nutritional trends, and adapt dietary interventions in a responsive manner.42,43 Furthermore, emerging 
research indicates that targeted micronutrient supplementation—specifically vitamin D, zinc, and selenium—may 
enhance immune responsiveness and mitigate inflammation-induced lung injury.44 Nutrition guide for older adults was 
shown in Figure 4.
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Figure 3 The factors affecting medication compliance in the elderly.
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Nurses also serve a vital educational role by instructing patients and caregivers on the significance of nutrition 
throughout treatment and providing guidance on selecting accessible, nutrient-rich foods. Interprofessional collaboration 
with clinical dietitians further promotes the implementation of nutrition support that is both culturally sensitive and 
economically sustainable, particularly in underserved settings.

Through ongoing assessment, tailored intervention, and multidisciplinary cooperation, nutrition support serves as an 
actionable and influential dimension of nursing practice, directly promoting medication adherence, functional improve
ment, and long-term survival in elderly patients with TB.

Rehabilitation Care
Rehabilitation care plays an equally vital role in promoting functional recovery and mitigating the long-term effects of 
pulmonary tuberculosis in older adults. Evidence shows that structured rehabilitation programs—incorporating breathing 
exercises, graded physical activity, and strength training—offer substantial benefits. Chen et al, for instance, demon
strated that early and individualized pulmonary rehabilitation significantly enhances exercise tolerance, reduces dyspnea, 
and improves quality of life in elderly TB patients.45 These interventions help clear pulmonary secretions, maintain 
bronchial hygiene, and attenuate the decline in lung function, thereby supporting sustained functional independence.

In addition to physical restoration, comprehensive rehabilitation should incorporate psychosocial support to address the 
emotional and mental health burdens inherent to chronic disease. Liu et al highlighted that nursing-led counseling, group 
therapy, and family-involved support sessions significantly strengthen coping abilities and motivation for treatment.46 

Psychological interventions—such as cognitive-behavioral strategies and mindfulness-based stress reduction—have proven 
effective in reducing symptoms of depression and anxiety, which are commonly observed in older adults with TB.

The integration of physical and psychosocial care produces synergistic benefits: enhanced psychological well-being 
encourages active engagement in rehabilitation, while improvements in physical function reduce feelings of helplessness 
and social isolation. Furthermore, interdisciplinary care models involving nurses, physiotherapists, psychologists, and 
social workers have been associated with higher medication adherence and lower readmission rates.47

Psychological Support and Social Support
Older adults with pulmonary injury due to TB commonly experience psychological challenges, including anxiety and 
depression, during the course of illness, highlighting the importance of integrated psychological and social support. 
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Figure 4 Nutrition guide for older adults.
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Zhang et al utilized online platforms to deliver psychological interventions such as emotional support and cognitive- 
behavioral therapy, aiming to reduce psychological stress, improve self-regulation, and strengthen coping capacity.48

Kong et al also addressed the role of psychological health and social support in mitigating psychological distress and 
aiding in social adaptation, which may help reduce feelings of shame and depressive symptoms.49 In a study involving 78 
older adults with PTB, Liu et al implemented comprehensive psychological and social support interventions, showing 
that such care may alleviate psychological burden and support the rehabilitation process.46 Regular follow-up and long- 
term management are necessary components of effective care for older adults with TB.

Research Progress and Future Outlook
Trends in Nursing Intervention Research
Nursing interventions play a crucial role in improving treatment outcomes for pulmonary tuberculosis, particularly 
among older adults. Key areas include structured patient health education, psychological support, medication manage
ment, nutritional support, and systematic symptom monitoring. These interventions significantly enhance treatment 
adherence and reduce default rates, thereby supporting successful microbiological conversion and functional recovery.

Recent advancements integrate technology into nursing strategies to increase precision and effectiveness. For 
example, Sun et al employed artificial intelligence (AI) and big data analytics to develop personalized nursing interven
tion plans tailored to patients’ clinical profiles and social determinants.50 In another study, Wang et al implemented 
remote monitoring systems and virtual consultation platforms to improve continuity of care and real-time management of 
TB-related symptoms such as chronic cough, fatigue, and respiratory distress.51 Such technological approaches facilitate 
early detection of complications and allow timely adjustments in nursing care, especially in home-based and community 
settings.

Future Improvement Prospects and Technologies
The future of nursing interventions in pulmonary tuberculosis will be shaped by innovations in personalized and 
technology-supported care. AI and predictive analytics will allow nurses to stratify patients based on risk of non- 
adherence, drug toxicity, or comorbid exacerbations, enabling preemptive interventions. Additionally, digital health tools 
—such as mobile health apps for medication reminders and symptom tracking—can empower patients and support self- 
management.

Nanotechnology-based drug delivery systems promise to reduce pill burden and improve medication adherence 
among older adults with swallowing difficulties or complex regimens. Furthermore, new vaccine development and 
immunotherapeutic strategies will require nursing involvement in patient education, administration, and adverse event 
monitoring.52 Advances in geriatric-specific TB formulations and simplified combination therapies underline the need for 
nurses to acquire updated pharmacological knowledge. In particular, bedaquiline and delamanid introduce new possibi
lities—and challenges—in drug-resistant TB, necessitating careful patient education and toxicity monitoring by nursing 
staff.53,54 Ultimately, these innovations must be coupled with nursing-sensitive outcome measures to evaluate their 
impact on quality of life, functional status, and treatment completion.

Key Challenges and Countermeasures in TB Nursing in Older Adults
Older adults with pulmonary tuberculosis present unique challenges including immunosenescence, polypharmacy, multi
morbidity, and a higher prevalence of drug-resistant infections. These factors complicate treatment and prolong recovery. 
Nursing interventions must therefore emphasize individualized assessment—evaluating not only respiratory symptoms 
but also cognitive status, nutritional deficits, and social support—to enable precision care planning. For example, tailored 
medication management programs can help address forgetfulness, polypharmacy, and adverse effects, thereby improving 
adherence.

Multidisciplinary collaboration is essential; nurses should act as coordinators among physicians, social workers, 
nutritionists, and respiratory therapists to deliver integrated care. Structured education programs for patients and 
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caregivers are also critical to improve knowledge regarding transmission prevention, symptom recognition, and treatment 
duration.

Moreover, enhancing self-management skills through teach-back methods, inhaler training, and home exercise plans 
can foster independence and reduce readmissions. By combining person-centered care with evidence-based protocols, 
nursing interventions can significantly alleviate the burden of pulmonary tuberculosis in the aging population.

Conclusion
This review synthesizes current evidence to elucidate the significant and multifaceted role of nursing interventions in 
mitigating tuberculosis-related pulmonary injury among older adults. Several key findings emerge: First, evidence 
indicates that nurse-led screening initiatives and astute clinical assessment are pivotal for early detection, effectively 
countering the diagnostic delays frequently observed in this population. Second, nurse-driven medication adherence 
protocols—which incorporate patient education, side-effect monitoring, and individualized support—constitute a critical 
determinant of treatment success and relapse prevention, extending beyond a merely supportive function. Third, this 
review highlights the essential role of integrated nutritional and pulmonary rehabilitation programs coordinated by 
nursing professionals, which are vital for restoring functional capacity and enhancing quality of life in ways that 
pharmacological approaches alone cannot achieve. Lastly, the continuous provision of holistic psychosocial support by 
nurses effectively addresses mental health challenges that often obstruct recovery.

These findings affirm that nursing care serves as a cornerstone of long-term management, ensuring seamless 
continuity from hospital to community settings. Future efforts should prioritize the development of standardized, nurse- 
led care models that harness interdisciplinary collaboration and technology to personalize interventions. Ultimately, 
a well-structured nursing framework is not ancillary but central to optimizing clinical outcomes and preserving the 
dignity of older adults throughout their tuberculosis treatment journey.
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