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Abstract 

During adolescence (17–21 years), the respiratory system undergoes 

significant structural and functional changes to support increasing metabolic 

demands and ensure lifelong respiratory health. This review examines key aspects 

of respiratory system maturation, including alveolarization, lung volume growth, 

bronchial tree development, respiratory muscle strength, and improved chest wall 

compliance. Sex differences are highlighted: lung development in males continues 

significantly during puberty, while in females, it stabilizes earlier. The clinical 

significance of these changes, particularly in relation to diseases like asthma and 

environmental factors such as air pollution, is discussed. Understanding these 

processes enables healthcare professionals to better address adolescent respiratory 

issues and promote optimal lung health in adulthood [1-12]. 
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Introduction 

Adolescence, spanning approximately ages 17 to 21, is a period of rapid physical 

and physiological changes, during which significant respiratory system development 

occurs. The lungs, airways (including the bronchial tree), and chest wall mature 

structurally and functionally to meet the body’s increasing demands for oxygen and 

energy. These changes are critical for establishing healthy respiration in adulthood 

and informing the diagnosis and treatment of adolescent respiratory disorders. This 

review focuses on bronchial tree growth and the broader development of the 

respiratory system, providing a comprehensive overview of these processes. 

Understanding these developments supports healthcare professionals in managing 

adolescent respiratory conditions and promoting lifelong lung health [1, 2]. 

Relevance of the Study 

Investigating respiratory system development in adolescents is crucial due to 

the rising prevalence of respiratory disorders like asthma and growing concerns 

about environmental impacts on lung health. Adolescence is a critical period for lung 
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growth, and disruptions during this time—such as exposure to pollutants or chronic 

respiratory diseases—can have long-term effects on lung function in adulthood. 

Additionally, sex differences in respiratory development underscore the need for 

personalized clinical approaches. This review synthesizes current knowledge to 

provide evidence-based guidance and public health strategies to optimize adolescent 

respiratory health [3, 6]. 

Objective 

The aim of this review is to describe the morphological and functional changes in 

the respiratory system during adolescence, with a particular focus on bronchial tree 

development. By examining these changes in detail, the article seeks to highlight 

their significance for respiratory health and inform clinical practice and research in 

adolescent pulmonology [1, 4]. 

Materials and Methods 

This review was conducted by searching electronic databases such as 

PubMed, Google Scholar, and the European Respiratory Journal using keywords 

including “adolescent respiratory system development,” “lung growth,” “bronchial 

tree maturation,” and “chest wall expansion.” Articles published up to 2025 relevant 

to the topic were selected. The review includes original research and review articles 

that provide insights into the structural and functional changes of the adolescent 

respiratory system. Data were synthesized to provide a comprehensive overview, 

focusing on respiratory system development, sex differences, and clinical 

implications [1-12]. 

Results and Discussion Structural Development 

 Lung Growth: During adolescence, the lungs continue to grow, with 

increases in alveoli number and airway volume. Alveolarization, the formation of 

new alveoli, is largely complete before adolescence, but lung volume expands to 

meet rising metabolic demands. This growth is critical for increasing the surface area 

for gas exchange [5]. 

 Bronchial Tree: The bronchial tree, comprising the trachea, bronchi, 

and bronchioles, matures during this period. Airway diameter increases, and the 

number of bronchial generations stabilizes, ensuring efficient airflow. These 

changes support the observed increase in lung volume in adolescents [4]. 

 Chest Wall: The chest wall, particularly in males, expands to 

accommodate larger lung volumes. This expansion is closely tied to overall body 

growth and pubertal development, with chest volume index serving as a predictor of 

lung capacity [3]. 

Functional Development 
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 LFoo Function: Lung function tests demonstrate growth in lung 

volumes, such as vital capacity (VC) and total lung capacity (TLC), as well as 

improved gas exchange efficiency, measured by the transfer factor for carbon 

monoxide (TL,CO). These improvements are more pronounced in males due to 

continued lung growth during puberty [7]. 

 Respiratory Muscles: The strength and endurance of respiratory 

muscles, particularly the diaphragm, improve, supporting deeper breathing and 

better ventilation during physical activity. Increased chest wall compliance also aids 

effective lung expansion [1]. 

Sex Differences 

Research indicates that males experience significant lung growth and 

functional improvements during puberty, driven by chest wall expansion and 

hormonal influences. Females, however, typically reach key respiratory 

developmental milestones around menarche, after which lung growth stabilizes [3]. 

These differences are summarized in the table below: 

 

Aspect Male Adolescents Female Adolescents 

Lung Volume 

Growth 

Continues until late 

puberty 

Largely complete post-

menarche 

TL,CO 

Growth 

Significant, linked to 

chest growth 

Minimal post-

menarche 

Chest Volume 

Index 

Strong predictor of 

lung volume 

Less significant post-

menarche 

Airway 

Maturation 

Continues, larger 

diameter growth 

Stabilizes earlier, adult 

proportions 

Clinical Implications 

 Respiratory Diseases: Ongoing airway maturation can influence the 

presentation and treatment of conditions like asthma. Adolescents with persistent 

asthma symptoms may require tailored treatments that account for developmental 

changes, as early intervention can prevent long-term lung damage [8]. 

 Environmental Factors: Exposure to air pollution can impair lung 

development, leading to reduced lung function in adulthood. Studies show pollutants 
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may slow lung growth, emphasizing the need for clean air initiatives to protect 

adolescent respiratory health [6]. 

 Structural Anomalies: Conditions like adolescent idiopathic scoliosis 

can affect chest morphology and bronchial passages, potentially leading to 

obstructive lung disease. Integrated approaches are necessary to address these 

structural issues [9]. 

Limitations 

The review relies on existing literature, which may include variability in study 

designs and populations. Longitudinal studies tracking individual variations are 

limited, and the impact of chronic respiratory diseases on adolescent development 

requires further exploration. Future research should address these gaps to enhance 

our understanding of respiratory system maturation. 

Conclusion 

Respiratory system development during adolescence is a complex process involving 

coordinated growth of the lungs, airways, and chest wall. These changes are essential 

for meeting the body’s increasing metabolic demands and establishing a foundation 

for lifelong respiratory health. Sex differences highlight the importance of 

personalized approaches in clinical care. Understanding these processes enables 

healthcare professionals to better manage adolescent respiratory conditions and 

implement strategies to promote optimal lung development. Future research should 

focus on longitudinal studies to track individual differences and mitigate 

environmental impacts [1-12]. 

References 

1. Di Cicco M, et al. Structural and functional development of airways in 

childhood: children are not small adults. Pediatr Pulmonol. 2021;56(1):240-51. 

doi:10.1002/ppul.25169. 

2. Wang X, Dockery DW, Wypij D, Fay ME, Ferris BG. Pulmonary function 

between 6 and 18 years of age. Pediatr Pulmonol. 1993;15(2):75-88. 

3. Sherrill DL, Camilli A, Lebowitz MD. On the temporal relationships 

between lung function and somatic growth. Am Rev Respir Dis. 1989;140(3):638-

44. 

4. Lebowitz MD, Sherrill DL. The assessment and interpretation of spirometry 

during the transition from childhood to adulthood. Pediatr Pulmonol. 

1995;19(3):143-9. 

5. Underwood LE, Van Wyk JJ. Normal and aberrant growth. In: Wilson JD, 

Foster DW, editors. Williams textbook of endocrinology. 8th ed. Philadelphia, PA: 

WB Saunders Company; 1992. p. 1079-138. 



  CONFERENCE ON THE ROLE AND IMPORTANCE 
OF SCIENCE IN THE MODERN WORLD  

Volume 02, Issue 05, 2025 
 

136   CONFERENCE ON THE ROLE AND IMPORTANCE OF SCIENCE IN THE MODERN WORLD              universalconference.us                                                                                              

 

6. Shrader PC, Quanjer PH, Olievier IC. Respiratory muscle strength and 

ventilatory function in adolescents. Eur Respir J. 1984;65(6):368-75. 

7. Dimeglio A, Canavese F. The growing spine: how spinal deformities 

influence normal spine and thoracic cage growth. Eur Spine J. 2012;21(1):64-70. 

doi:10.1007/s00586-011-1983-3. 

8. Global Initiative for Asthma. Global strategy for asthma management and 

prevention. 2025  

9. Lung Function Equations [Internet]. 2025 [cited 2025 May 15]. Available 

from: http://www.lungfunction.org/tools/90-equations-and-tools. 

10. Pesce G, et al. Lung function changes from childhood to adolescence: a 

seven-year follow-up study. BMC Pulm Med. 2015;15:30. doi:10.1186/s12890-015-

0023-5. 

11. van der Walt M, et al. Developmental respiratory physiology. BJA Educ. 

2022;22(5):185-91. doi:10.1016/j.bjae.2022.01.005. 

12. Rosenthal M, et al. Lung and chest wall development in adolescence: 

relationship with pubertal status. Eur Respir J. 2002;20(5):1292-9. 

doi:10.1183/09031936.02.00000102. 

 


