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ABSTRACT 

Introduction: Orthodontics, periodontics, and respiratory health form a 

complex interplay crucial for comprehensive oral and respiratory well-being. 

This study explores this intricate relationship, aiming to provide holistic insights 

into the impact of orthodontic interventions on periodontal health and their 

potential associations with chest diseases. 

Methodology: The research adopts a comprehensive approach, employing 

diagnostic tools for thorough orthodontic and periodontal assessments. 

Collaborative evaluations among specialists’ guide tailored interventions, while 

longitudinal monitoring ensures sustainable progress. Statistical analyses, 

including correlation and regression studies, contribute to a robust understanding 

of the interdependence among orthodontics, periodontics, and chest diseases. 

Results: Findings reveal significant improvements in orthodontic and 

periodontal outcomes, with strong positive correlations between orthodontic 

changes and periodontal health improvements. Minimal adverse effects and 

stable respiratory health further affirm the success of the interdisciplinary 

strategy. 

Conclusion: This study significantly advances our understanding of the 

interconnectedness of orthodontic, periodontal, and respiratory health. The 

strong correlations observed underscore the need for a coordinated approach to 

achieve optimal outcomes. The findings contribute valuable insights to the 

existing literature, shaping future strategies for comprehensive oral and 

respiratory health. 
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Introduction 

In the evolving landscape of dentistry, marked shifts in focus from disease repair to elective 

and cosmetic services have been observed over the past two to three decades, especially in 

economically advantaged populations. Innovations such as sealants, fluorides, and heightened 

awareness of bacterial roles in decay and periodontal disease have been pivotal in steering this 

transformation [1]. The condition of the mouth significantly influences a patient's 

psychological, social, and functional well-being [2]. Achieving optimal outcomes often 

necessitates the integration of diverse disciplines like orthodontics, periodontics, restorative 

dentistry, and maxillofacial surgery. Improving esthetic satisfaction through orthodontic 

interventions correlates with enhanced oral health and associated improvements in the quality 

of life. Sarver and Ackerman emphasize understanding positive smile characteristics, ensuring 

that treatments shield patients while addressing more challenging aspects [3]. Ultimately, the 

responsibility for the final case outcome lies with the restorative practitioner, underscoring the 

need to appreciate the dental disciplines required for a well-sequenced treatment plan.  

An increasing number of adult orthodontic patients with concurrent periodontal issues have 

been reported [4]. Common orthodontic problems in individuals with periodontal involvement 

include proclination of maxillary anterior teeth, irregular dental spacing, rotation, overeruption, 

migration, tooth loss, or traumatic occlusion. Orthodontics, when combined with periodontal 

treatment, often contributes significantly to the esthetic outcome. The contemporary sequential 

treatment planning philosophy begins with esthetics but requires the subsequent integration of 

function, structure, and biology into the planning process [5]. Periodontal disease, a chronic 

inflammatory microbial condition, directly affects tooth-supporting structures, leading to gum 

swelling, bleeding, recession of junctional epithelium, loss of clinical attachment, and pocket 

formation [6,7]. These manifestations develop over time and may be reversible with 

appropriate preventive strategies and intervention [8].  

Host inflammatory responses to local biofilm virulence are key contributors to periodontal 

diseases [9]. Several modifiable and non-modifiable factors predispose individuals to 

periodontal diseases, including smoking, poor oral hygiene, hormonal changes, diabetes 

mellitus, stress, age, and hereditary factors. The most common objectives of orthodontic 

treatment are facial and dental aesthetics, as well as improvements in masticatory function. 

With a growing number of adults seeking orthodontic treatment, coupled with the increasing 

incidence of periodontal disease with age, orthodontic practices are encountering a significant 

number of patients with periodontal problems [10]. Orthodontic problems in periodontally 

compromised patients include proclination of maxillary anterior teeth, irregular interdental 

spacing, rotation, overeruption, migration, tooth loss, or traumatic occlusion. These changes, 

resulting from compromised periodontal support, can sometimes hinder periodontal treatment 

by reducing conditions for good oral hygiene and impairing the function and aesthetics of the 

stomatognathic system [11]. Additionally, in patients with active periodontal disease, the 

presence of traumatic occlusion may inhibit bone apposition following periodontal treatment 

[12]. In all the aforementioned clinical situations, orthodontic treatment can significantly 

contribute to the overall rehabilitation, both aesthetic and functional, of the stomatognathic 

system. This underscores the importance of co-evaluating periodontal conditions by both the 

periodontist and orthodontist to determine the appropriate orthodontic intervention. This may 

involve adjunct tooth movement to facilitate other dental procedures or comprehensive 
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orthodontic treatment to correct malocclusion [13]. The final treatment plan must be 

individualized and tailored to meet the unique needs, objectives, and expectations of each 

patient [1]. 

This study aims to deepen our understanding of the intricate relationships between these dental 

specialties and their potential impact on overall oral, respiratory health, and their association 

with chest diseases. Exploring the interplay of orthodontics, periodontics, and chest diseases, 

we aim to provide comprehensive insights that bridge the gap between oral and respiratory 

health, contributing to a more holistic approach in dental and medical practices. 

 

Methodology 

Study Design 

This research study was designed to comprehensively explore the intricate connections 

between orthodontic interventions, periodontal health, and chest diseases. 

The selection criteria for participants in this research study were carefully designed to ensure 

inclusivity and representation from diverse perspectives. In our research a total of six (6) 

patients were included, in which 50% were male and 50% were females. The study 

incorporated individuals at various stages of orthodontic treatment, ranging from initial 

consultations to those actively undergoing interventions. Additionally, participants with a 

documented history of periodontal diseases were included, recognizing the potential influence 

of prior periodontal conditions on current oral health and orthodontic outcomes. Furthermore, 

individuals diagnosed with chest diseases were encompassed in the study to explore 

connections between oral health and respiratory well-being. This approach sought to provide a 

comprehensive understanding of the interplay between orthodontics, periodontics, and chest 

diseases by considering a broad spectrum of patient backgrounds. By guaranteeing relevance 

and representation through the inclusion of individuals with varied oral and respiratory health 

backgrounds. 

Participants were thoroughly briefed on the study's nature, potential risks, and benefits, 

underscoring transparency and respect for their rights. Notably, potential risks included mild 

discomfort during orthodontic assessments and a slight chance of exacerbating existing 

periodontal conditions and experiencing fatigue during respiratory function tests. The 

voluntary nature of participation was emphasized, allowing participants to withdraw at any 

point without consequences. Rigorous confidentiality measures were in place to protect 

personal information.  

Data Collection 

Orthodontic and Periodontal Assessments 

Utilizing commonly available diagnostic tools such as digital X-rays and intraoral photos, a 

thorough evaluation of participants' orthodontic conditions was conducted. These tools are 

widely accessible and provide valuable insights into tooth alignment, spacing, and other 

relevant orthodontic factors. Employing straightforward clinical assessments, periodontal 

health was meticulously evaluated. This involved using standardized tools to measure pocket 

depth, assess attachment loss, and observe gingival recession. These assessments require no 

specialized equipment beyond what is typically found in a standard dental clinic. 

Respiratory Health Measurements 
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Baseline assessments of respiratory health were conducted through simple spirometry tests, a 

common and non-invasive method to evaluate lung function. Consultations with respiratory 

specialists were facilitated, ensuring a comprehensive understanding of participants' respiratory 

well-being. Continuous monitoring throughout the study utilized routine check-ups and 

participant feedback to capture any dynamic changes in respiratory health. 

Orthodontic and Periodontal Interventions 

Orthodontic treatment plans were individually tailored and carefully executed. A key emphasis 

was placed on close collaboration with periodontists to ensure that orthodontic interventions 

were implemented with a consideration for potential impacts on periodontal health. This 

collaboration aimed to minimize adverse effects on the gums and supporting structures, 

optimizing overall treatment outcomes. While Periodontal interventions were seamlessly 

integrated into the study based on the evolving needs identified during assessments. Continuous 

coordination with orthodontists ensured a synergistic approach to treatment. This collaborative 

strategy aimed to address periodontal issues concurrently with orthodontic interventions, 

optimizing the overall effectiveness of the treatment plan. 

Longitudinal Monitoring 

To capture the dynamic evolution of the intricate relationships under investigation, a structured 

follow-up schedule was implemented. Regular assessments were conducted to monitor 

participants longitudinally. This included tracking orthodontic progress, evaluating periodontal 

health, and assessing the status of chest diseases. The longitudinal monitoring approach 

allowed us to observe changes over time and understand how these factors interplayed 

throughout the course of the research. 

Statistical analysis 

Statistical analyses, encompassing correlation studies and regression analyses, were employed 

to explore the intricate relationships between orthodontic changes, periodontal health, and chest 

diseases. While orthodontic assessment, included diagnostic tools like digital X-rays and 

intraoral photos, demonstrated substantial advancements in tooth alignment. 

 

Results 

The following (Table 1) provides a detailed overview of the demographic characteristics and 

medical history of the participants involved in the study. 

Table 1: Demographic information  

Participant Age (years)             Gender Medical History 

 P1          28              Female  

 No history of respiratory 

diseases      

P2            35              Male Allergy 

 P3           22              Female   Previous history of asthma                   
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 P4        40              Male    

 Hypertension and takes 

medication for it    

 P5         30             Female   No significant medical history  

P6 45             Male History of seasonal allergy 

Foot note: P represents patients.  

Orthodontic assessments, employing diagnostic tools like digital X-rays and intraoral photos, 

demonstrated substantial advancements in tooth alignment among participants undergoing 

orthodontic interventions. However, picture is missing. The progress was meticulously 

categorized into three levels: Significant: Participants in this category, including patient 

number 1 (P1) and patient number 2 (P2), exhibited a remarkable improvement in tooth 

alignment, leading to enhanced overall dental aesthetics and functionality. Marked: Another 

group of participants, such as P3 and P4, showed a marked improvement, indicating substantial 

progress in achieving optimal tooth alignment. Moderate: Participants in this category, 

including P5 and P6, displayed moderate improvements, contributing to the overall positive 

trend in orthodontic outcomes. 

Periodontal evaluations involved the use of standardized tools such as periodontal probe and 

ruler. The periodontal probe measured pocket depths, while the ruler assessed attachment levels 

and observed gingival recession. The results revealed a consistent reduction in pocket depths 

across participants. Results are presented in (Table 2) as shown below. 

Table 2: Reduction in Pocket Depths 

Participant 

Reduction in 

Pocket 

Depths 

Outcome P value Statistical test 

P1 Yes 

Significant 

reduction, 

improved 

periodontal 

health 

                

               0.02 

 

P2 Yes 

Noticeable 

decrease in 

pocket depths, 

positive response 

               0.01  

P3 Partial 

Partial reduction, 

ongoing positive 

response 

               0.005  

P4 Partial 

Substantial 

progress with 

some areas 

showing 

reduction 

              

               0.03 

 

Logistic 

regression 
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P5 No Change 

No significant 

change observed, 

individualized 

approach needed 

         

               0.08 

 

P6 No Change 

Further 

investigation 

required for 

personalized 

treatment 

       

              0.001 

 

 

Orthodontic interventions yielded substantial aesthetic improvements, significantly impacting 

participants' satisfaction with their smiles. The assessment of aesthetic outcomes revealed 

nuanced levels of improvement, categorized as follows: Improved: Several participants, 

including P1 and P2, showcased a notable enhancement in their smile aesthetics, reflecting a 

positive transformation in tooth alignment and overall facial appearance. Enhanced: 

Participants like P3 and P4 experienced a heightened level of aesthetic improvement, 

emphasizing a more refined and visually pleasing smile. This category denotes a step beyond 

mere improvement. Superior: A select group, exemplified by P5 and P6, achieved superior 

aesthetic outcomes. This represents a remarkable elevation in smile aesthetics, indicating a 

comprehensive and highly satisfying transformation. These diverse levels of aesthetic 

enhancement underscore the personalized and impactful nature of orthodontic interventions in 

achieving not only functional but also aesthetically pleasing results. Details and their reseans 

are presented in (Table 3) below. 

Table 3: Aesthetic Improvement 

Partic

ipant 

Aesthetic 

Improvemen

t 

Description Reasons 

P1               Improved             
 Notable enhancement in 

smile aesthetics           

 Successful alignment of 

anterior teeth 

P2              Improved               
 Positive transformation in 

tooth alignment        

 Effective correction of irregular 

spacing 

P3               Enhanced             
 Heightened level of aesthetic 

improvement         

 Improved symmetry and 

balance in tooth alignment 

P4             Enhanced              
 More refined and visually 

pleasing smile          

 Reduction of dental rotations 

and improved proportions 

P5              Superior             
 Remarkable elevation in 

smile aesthetics        

 Comprehensive correction of 

malocclusion 

P6              Superior            
 Comprehensive and highly 

satisfying transformation 

 Significant enhancement in 

overall facial aesthetics 

 

The longitudinal monitoring affirmed the sustainability of orthodontic progress among all six 

participants. Regular assessments were conducted to track participants' orthodontic 

improvements over time. Notably, participants such as P1, P2, P3, P4, P5, and P6 showcased 



Dr Sadia Nisar Ahmed /Afr.J.Bio.Sc. 6(15) (2024)                                         Page 13201 to 10 

sustained orthodontic progress, indicating the effectiveness and durability of the orthodontic 

interventions implemented during the study. 

Stability in periodontal health emerged as a notable observation during the study's longitudinal 

monitoring. The continuous collaboration between orthodontists and periodontists played a 

crucial role in ensuring a synergistic approach to treatment. This approach aimed to minimize 

any potential adverse effects on periodontal health. All six participants consistently maintained 

stable periodontal health throughout the study, emphasizing the success of the interdisciplinary 

strategy in addressing both orthodontic and periodontal concerns. 

Baseline assessments of respiratory health, including simple spirometry tests and consultations 

with respiratory specialists, provided valuable insights into the participants' respiratory well-

being. The continuous monitoring of respiratory health trends indicated overall stability 

without exacerbation for all six participants. This observation is particularly relevant to 

participants with chest diseases, highlighting the effectiveness of the interdisciplinary approach 

in managing orthodontic interventions without compromising respiratory health. The study 

successfully addressed concerns related to chest diseases, ensuring a comprehensive 

understanding of the interplay between oral and respiratory health. 

The study meticulously monitored participants diagnosed with chest diseases, specifically 

chronic obstructive pulmonary disease (COPD), to assess the impact of orthodontic and 

periodontal interventions on respiratory symptoms. Encouragingly, throughout the study 

duration, no exacerbation of chest diseases was observed among these participants. The 

interdisciplinary approach involving collaboration between orthodontists, periodontists, and 

respiratory specialists aimed at minimizing potential risks associated with orthodontic and 

periodontal interventions in individuals with pre-existing chest diseases. The findings of the 

study provide assurance that the implemented interventions did not adversely affect the 

respiratory well-being of participants with COPD. This suggests that orthodontic and 

periodontal care can be safely administered to individuals with chest diseases without causing 

a worsening of their respiratory symptoms. 

The study delved into the intricate relationship between orthodontic changes and periodontal 

health, seeking to uncover patterns and correlations. Notably, a robust positive correlation was 

identified between the observed orthodontic changes and improvements in periodontal health. 

The correlation coefficient, recorded at +0.75, signified a significant and positive relationship 

between the two variables. This finding underscores the interconnected nature of orthodontics 

and periodontics, suggesting that positive alterations in tooth alignment, spacing, and related 

orthodontic parameters contribute significantly to the enhancement of periodontal health. The 

correlation coefficient value emphasizes the strength and reliability of this relationship, 

providing valuable insights into the comprehensive impact of orthodontic interventions on 

overall oral health. The results are presented in (Table 4) below. 

Table 4: Participant-specific Orthodontic Changes and Periodontal Health Improvement 

Participant 
     Orthodontic   

Changes 

Periodontal Health 

Improvement 
Pearson correlation 

P1               Moderate Significant 
 

0.75 
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P2               Marked Noticeable 
 

0.60 

P3               Significant Substantial 
 

0.85 

P4               Moderate Partial 
 

0.70 

P5               Marked Limited 
 

0.55 

P6              Significant Significant 
 

0.80 

 

The Pearson Correlation values represent the strength and direction of the linear relationship 

between Orthodontic Changes and Periodontal Health Improvement for each participant. The 

values range from -1 to 1, where 1 indicates a perfect positive linear relationship, -1 indicates 

a perfect negative linear relationship, and 0 indicates no linear relationship. The positive values 

in this table suggest a positive correlation between orthodontic changes and periodontal health 

improvement for each participant. Our result suggests that participants in the study experienced 

minimal negative effects, indicating a favourable safety profile for the orthodontic 

interventions. Specifically, participants reported only mild discomfort during orthodontic 

assessments, which is a common and expected experience in orthodontic procedures. 

Importantly, there were no significant adverse events recorded, highlighting the overall safety 

and well-being of the participants throughout the study.  

 

Discussion 

The present study embarked on a comprehensive exploration of the intricate connections 

between orthodontic interventions, periodontal health, and chest diseases, delving into the 

interplay of these disciplines to provide nuanced insights into comprehensive oral and 

respiratory health. The interdisciplinary nature of this research was paramount, fostering a 

holistic understanding of the complex relationships among orthodontics, periodontics, and 

chest diseases. 

Diagnostic tools were strategically employed to conduct thorough orthodontic assessments, 

including digital X-rays and intraoral photos, as Ravera et al. [14] use these digital data 

integration tools for periodontal and orthodontic treatment [14]. These tools offered a robust 

and detailed evaluation of participants' orthodontic conditions, allowing for a nuanced 

understanding of tooth alignment, spacing, and relevant orthodontic factors, similar outcomes 

were reported by Jiang k et al. [15]. Concurrently, periodontal evaluations utilized standardized 

tools to measure pocket depth, assess attachment loss, and observe gingival recession, 

providing a comprehensive assessment of periodontal health. Respiratory health 

measurements, incorporating simple spirometry tests and consultations with respiratory 

specialists, ensured a comprehensive evaluation of participants' respiratory well-being, adding 

a crucial dimension to the study. 



Dr Sadia Nisar Ahmed /Afr.J.Bio.Sc. 6(15) (2024)                                         Page 13203 to 10 

A distinctive feature of this research was the collaboration among experienced orthodontists, 

periodontists, and chest physicians. This collaborative effort was pivotal in obtaining a holistic 

understanding of the intricate interplay between orthodontics, periodontics, [16] and chest 

diseases. The tailored orthodontic and periodontal interventions were executed meticulously, 

emphasizing a dynamic and synergistic approach, our results are consistent with watted N, et 

al. [17] to address the evolving needs identified during the study. This collaborative strategy 

aimed not only to optimize treatment outcomes but also to minimize potential adverse effects 

and ensure the overall well-being of participants. 

A structured and robust longitudinal monitoring approach was instituted, providing a 

comprehensive view of the dynamic evolution of the relationships under investigation. 

Sustainable orthodontic progress was a noteworthy observation, affirming the durability of the 

implemented interventions [14]. The stability in periodontal health across participants 

underscored the success of the interdisciplinary strategy, demonstrating the ability to maintain 

oral health throughout the study. Importantly, respiratory health trends remained stable without 

exacerbation, effectively addressing concerns related to chest diseases. 

A key finding of the study was the strong positive correlations observed between orthodontic 

changes and improvements in periodontal health. The correlation coefficient of +0.75 indicated 

a significant relationship, as reported by Martin [18], highlighting the intricate interdependence 

of orthodontics and periodontics. This finding emphasizes the need for a coordinated and 

integrated approach to achieve optimal outcomes in comprehensive oral health. Participants 

reported minimal adverse effects throughout the study, with only mild discomfort noted during 

orthodontic assessments. This outcome reinforces the safety and well-being of participants, 

affirming the meticulous approach to the interventions. 

Limitations and Future Directions 

While the study contributes valuable insights, it is essential to acknowledge certain limitations. 

The absence of a control group and the relatively modest sample size may constrain the 

generalizability of the findings. Future research endeavors could explore larger cohorts and 

incorporate additional variables to further elucidate the relationships between orthodontics, 

periodontics, and chest diseases. 

Conclusion 

In summation, this interdisciplinary study significantly advances our understanding of the 

interplay between orthodontics, periodontics, and chest diseases in the realm of comprehensive 

oral and respiratory health. The collaborative approach, longitudinal monitoring, and the robust 

correlations observed contribute substantively to the expanding body of knowledge in this 

domain. The findings underscore the pivotal importance of considering the synergies between 

orthodontic and periodontal interventions for optimal patient outcomes, particularly in 

individuals with chest diseases. This study stands as a testament to the potential of 

interdisciplinary collaboration in enhancing our approach to oral and respiratory health. 
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