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Prevalence of Developmental Disturbances Affecting Maxilla and Mandible in Coimbatore Population: A Cross-Section Epidemiological Study

ABSTRACT

	Aim:
To assess the prevalence and distribution of developmental disturbances affecting the maxilla and mandible, including micrognathia, macrognathia, dental arch abnormalities, and cleft palate, and to evaluate their association with age and gender.
Study design:
Cross-sectional study.
Place and Duration of Study:
The study was conducted at RVS Dental College and Hospital, Coimbatore, among patients attending the dental clinic and outreach camps over a defined period.
 Methodology:
A cross-sectional study was conducted among 400 individuals aged 12–40 years, selected via non-probability convenience sampling from patients attending the dental clinic at RVS Dental College and Hospital and outreach camps in Coimbatore. Developmental disturbances, including micrognathia, macrognathia, malocclusion (Class II Division 1, II Division 2, III), and cleft palate, were assessed clinically using a mouth mirror and probe. Examiners were trained and calibrated (Cohen’s kappa >0.80). Sample size was calculated using standard population proportion formula. Data were analyzed using SPSS XX version, with frequencies, percentages, and Chi-square tests to evaluate associations with age and gender (p < 0.05).
Clinical Implications:
 Early identification of developmental disturbances facilitates timely intervention, enabling multidisciplinary management by dentists, orthodontists, and maxillofacial specialists. Routine screening, particularly during adolescence, can prevent functional and aesthetic complications, improve oral health outcomes, and guide appropriate referral for orthodontic or surgical care.
Results:
Out of 400 individuals, Class II Division 1 malocclusion was most prevalent (15%), followed by Class III (10%) and Class II Division 2 (8%). Micrognathia and macrognathia were observed in 5% and 4% of individuals, respectively, while cleft palate was the least common anomaly (1.5%). A higher prevalence of developmental disturbances was observed among males and younger individuals; however, the association between gender and anomalies was not statistically significant (p = 0.16). Similarly, the association between age and occurrence of anomalies was also not statistically significant (p = 0.24).
Conclusion:
Developmental disturbances of the maxilla and mandible are relatively common and can significantly affect function, aesthetics, and overall oral health. Early diagnosis and timely intervention are essential to optimize functional outcomes and facilitate effective multidisciplinary management. Routine clinical screening, particularly during adolescence, along with school-based dental programs, enables early detection, preventive strategies, and appropriate referral for orthodontic or surgical care. Clinically, these findings highlight the need for dentists, orthodontists, and maxillofacial specialists to collaborate in identifying anomalies, planning individualized treatment, and minimizing long-term complications. Implementing such strategies can improve patient outcomes, prevent progression of malocclusion or skeletal discrepancies, and enhance overall quality of life.
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INTRODUCTION
The growth and development of the craniofacial complex are crucial for normal facial appearance, bite, chewing, and speech. Developmental issues may affect the jaws, palate, and teeth due to genetic, environmental, or systemic factors during craniofacial development and tooth formation. These issues can lead to conditions such as hypodontia, talon cusp, dens evaginatus, micrognathia, macrognathia, and cleft palate. These conditions can impact both oral function and appearance [1,2]. The occurrence of developmental dental anomalies differs among populations due to variations in genetic backgrounds and environmental factors [3,4]. Hypodontia and other permanent teeth malformations are among the most frequent anomalies and may cause bite and appearance problems if not identified early [5,6]. Jaw development abnormalities can also lead to skeletal discrepancies and misaligned bites, which may require orthodontic or surgical treatment [7,8]. Craniofacial anomalies like cleft palate and other developmental issues can greatly affect oral health and quality of life. This highlights the need for early diagnosis and proper treatment planning [9,10].
METHODOLOGY 
STUDY DESIGN
The present study was designed as a cross-section observational study to assess the prevalence of developmental disturbances affecting the maxilla and mandible.
STUDY POPULATION
The study was conducted on 400 individuals aged 12–40 years, selected through a non-probability convenience sampling method from patients attending the dental clinic at RVS Dental College and Hospital and outreach camps in Coimbatore during a defined period.
AGE GROUP
Participants included individuals aged between 12 and 40 years.
INCLUSION CRITERIA AND EXCLUSION CRITERIA
Individuals aged between 12 and 40 years who were willing to participate and provided written informed consent were included, while individuals below 12 years or above 40 years, patients undergoing orthodontic treatment with appliances, and children without parental consent were excluded.
DATA COLLECTION
Data were collected using a structured clinical examination form, recording details such as name, age, sex, socioeconomic status, family history, and habit history including thumb sucking and mouth breathing.
CLINICAL EXAMINATION
Clinical examination was performed using a mouth mirror and dental probe under adequate illumination. Developmental disturbances assessed included micrognathia, macrognathia, dental arch relationships (Class II Division 1, Class II Division 2, Class III), and cleft palate.
The diagnosis of skeletal discrepancies was based on clinical assessment of facial profile, jaw proportions, and occlusion. Radiographic evaluation was not performed due to feasibility constraints and is acknowledged as a limitation.
Sample Size Calculation
The sample size was calculated using the formula for estimating a population proportion with a specified precision:


· Z2 = 1.96 (for 95% confidence interval) 
· p = anticipated prevalence of developmental disturbances (assumed 50% for maximum sample size) 
· d2= margin of error (5%) i.e 0.05
Substituting the values:


Adjusting for a potential 5% non-response rate:


Based on this calculation, a total of 400 individuals were included in the study, which meets the calculated requirement.
EXAMINER CALIBRATION AND RELIABILITY
All clinical examinations were performed by multiple examiners who were trained and calibrated prior to the study to ensure uniformity in diagnosis and data recording. Calibration sessions were conducted to standardize the diagnostic criteria for identifying developmental disturbances such as micrognathia, macrognathia, malocclusion types, and cleft palate.
 Inter-examiner reliability was assessed using Cohen’s kappa statistics, which demonstrated substantial agreement (kappa value > 0.80), indicating a high level of consistency among examiners. To further ensure reliability, a subset of approximately 10% of the study population was re-examined independently by different examiners, and the findings showed minimal variation.
STATISTICAL ANALYSIS
Data were entered and analyzed using SPSS version 28 (IBM Corp., Armonk, NY, USA).Descriptive statistics, including frequencies and percentages, were calculated to summarize the prevalence and distribution of developmental disturbances across different age groups and gender categories. To assess potential associations between demographic variables (age and gender) and the occurrence of developmental anomalies, the Chi-square test was applied. 
RESULTS
A total of 400 individuals aged between 12 and 40 years were comprehensively examined to assess the prevalence and distribution of developmental disturbances affecting the maxilla and mandible. Among the study population, Class II Division 1 malocclusion emerged as the most frequently observed condition, affecting 60 individuals (15%), followed by Class III malocclusion in 40 participants (10%) and Class II Division 2 malocclusion in 32 participants (8%). Skeletal jaw discrepancies, including micrognathia and macrognathia, were identified in 20 (5%) and 16 (4%) individuals, respectively, while cleft palate was the least common anomaly, observed in only 6 individuals (1.5%).
A higher prevalence of developmental disturbances was observed among male participants compared to females, as well as in the younger age groups. However, statistical analysis revealed that the association between gender and the presence of anomalies was not significant (p = 0.16), suggesting that gender may not act as a strong independent predictor. Similarly, although younger individuals showed a relatively higher occurrence of anomalies, the association between age and developmental disturbances was also not statistically significant (p = 0.24). These results align with previously published studies, emphasizing that genetic predisposition and environmental factors likely play a more prominent role in the etiology of these anomalies than demographic variables alone.
[image: E:\Downloads\pie_chart.png]The detailed distribution of developmental disturbances, including both dental malocclusions and skeletal anomalies, is illustrated in the bar chart, pie chart, and accompanying tables, providing a comprehensive overview of prevalence patterns across gender and age categories.











Figure 1:Pie chart showing gender-wise distribution of developmental disturbances.
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Figure2: Bar chart showing distribution of developmental disturbances 

	Developmental Disturbance
	Male (n)
	Female (n)
	p-value

	Class II Division 1 Malocclusion
	35
	25
	0.27

	Class II Division 2 Malocclusion
	18
	14
	0.42

	Class III Malocclusion
	24
	16
	0.22

	Micrognathia
	12
	8
	0.34

	Macrognathia
	9
	7
	0.60

	Cleft Palate
	4
	2
	0.65


Table 1: Gender-wise Distribution of Developmental Disturbances (Chi-square test; p > 0.05 indicates no significant difference)


	Developmental Disturbance
	12–20 years (n)
	21–30 years (n)
	31–40 years (n)
	p-value

	Class II Division 1 Malocclusion
	30
	20
	10
	0.18

	Class II Division 2 Malocclusion
	15
	10
	7
	0.31

	Class III Malocclusion
	18
	14
	8
	0.24

	Micrognathia
	10
	6
	4
	0.29

	Macrognathia
	8
	5
	3
	0.42

	Cleft Palate
	3
	2
	1
	0.91


Table 2: Age-wise Distribution of Developmental Disturbances (Chi-square test; p > 0.05 indicates no significant difference)
DISCUSSION
The present study evaluated the prevalence and distribution of developmental disturbances affecting the jaws and palate among 400 individuals. Class II Division 1 malocclusion was the most prevalent condition (15%), followed by Class III malocclusion (10%) and Class II Division 2 (8%) [1,2]. These findings align with previous epidemiological studies in Indian populations, which also reported a higher prevalence of malocclusions, particularly Class II patterns [1,2].
The prevalence of dental and craniofacial anomalies observed in this study is comparable to findings reported by Guttal et al. [3] and Bandaru et al. [15], who documented significant occurrences of developmental dental anomalies among Indian populations. Al-Abdallah et al. [26] further highlighted variations in dental anomalies between the maxilla and mandible, supporting the presence of population-specific developmental differences. Recent studies also corroborate these findings, with Hummel et al. [27], Sobouti et al. [28], Kvaratsthelia [29], Batra et al. [30], and Aljuaid et al. [31] reporting similar prevalence and distribution patterns of developmental anomalies in diverse populations, emphasizing both regional and global consistency.
Skeletal discrepancies, including micrognathia (5%) and macrognathia (4%), were observed less frequently. These results are consistent with Tsegga et al. [22] and Ardakani et al. [8], who reported that severe skeletal anomalies are less common than dental malocclusions but remain clinically significant.
Cleft palate was the least prevalent condition (1.5%), consistent with data reported by Shah et al. [9] and Nahai et al. [23]. Despite its lower frequency, cleft palate has a notable impact on function, speech, and overall quality of life.
Gender-wise analysis indicated a higher prevalence of most anomalies among males, in agreement with Gupta et al. [2] and Yassin et al. [14]. The observed male predilection may be influenced by genetic and environmental factors affecting craniofacial development. However, the differences were not statistically significant (p > 0.05), suggesting gender may not be a strong independent factor. Similarly, although younger individuals (12–20 years) exhibited a higher prevalence of anomalies, the association with age was not statistically significant (p = 0.24) [6].
Age-wise distribution revealed that the majority of anomalies occurred in the 12–20 years age group, corroborating the findings of Thongudomporn et al. [6], who suggested that developmental anomalies are more frequently diagnosed during adolescence due to increased awareness and orthodontic consultations.
Environmental and genetic factors play a key role in the etiology of these anomalies. Riga et al. [24] emphasized the influence of environmental factors on dental morphology, while Wadhwa et al. [19] highlighted the developmental origins of craniofacial abnormalities. Patil et al. [25] also reported a systematic review confirming the prevalence of dental anomalies across diverse populations.
The study has certain limitations. The sample was limited to individuals aged 12–40 years; thus, occlusal relationships in primary dentition, such as flush terminal plane and mesial step, could not be evaluated, which may influence permanent molar relationships. Skeletal discrepancies were assessed clinically without radiographic confirmation. Additionally, the cross-sectional design limits the ability to infer causality.
The present study aligns with previous Indian and international research, confirming that malocclusion is the most prevalent developmental disturbance, whereas skeletal anomalies and cleft palate are less frequent but remain clinically significant. These findings highlight the critical importance of early diagnosis and timely intervention to prevent long-term functional and aesthetic complications.
 CONCLUSION
This cross-sectional study of individuals aged 12–40 years found dental malocclusions to be the most common developmental disturbances, with Class II Division 1 predominating, followed by Class III and Class II Division 2. Skeletal anomalies, including micrognathia and macrognathia, were less frequent, and cleft palate was the least common. Higher prevalence was noted among males and in the 12–20-year age group; however, associations with gender (p = 0.16) and age (p = 0.24) were not statistically significant, suggesting a greater influence of genetic and environmental factors.Although less common, conditions such as cleft palate have substantial functional and aesthetic implications, requiring comprehensive multidisciplinary care. Future studies incorporating radiographic evaluation and longitudinal follow-up are recommended for a more comprehensive understanding
Overall, the study highlights that developmental disturbances affecting the maxilla and mandible are relatively common, with malocclusion being the most prevalent condition. From a public health perspective, these findings emphasize the importance of early screening programs, particularly among adolescents, to enable timely diagnosis and intervention. School-based dental screening and awareness programs can play a crucial role in early detection and prevention of complications.
It is recommended that a multidisciplinary approach involving dentists, orthodontists, and maxillofacial specialists be adopted for effective management. Future studies incorporating radiographic evaluation and longitudinal follow-up are suggested for a more comprehensive understanding of these conditions.
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