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	ABSTRACT

Aims: To evaluate dental arch width dimensions among orthodontic patients treated at a Nigerian teaching hospital and to assess differences between maxillary and mandibular arches, as well as variations related to gender and age.
Study Design: Retrospective Study
Place and Duration of study: Department of Child Dental Health (Orthodontic Unit), University of Port Harcourt Teaching Hospital, between January 2021 and December 2025.
Methodology:  Pre-treatment orthodontic study models of 120 patients were analysed. Measurements of maxillary and mandibular intermolar widths (between mesiopalatal/mesiolingual cusps of first permanent molars), maxillary and mandibular intercanine widths (between canine cusp tips), palatal length (from incisive papilla centre to midpoint between first molars), and vertical distance of the anterior palatal midline (APM) were recorded. Data were analysed using IBM SPSS version 26. Descriptive statistics (frequencies and percentages) were generated. Paired-sample t-tests compared maxillary and mandibular dimensions, while one-way multivariate analysis of variance (MANOVA) assessed gender and age-related differences. Statistical significance was set at p < 0.05.
Results:
For the 120 pre-orthodontic study models (49 males [40.8%], 71 females [59.2%]), maxillary intermolar width was significantly greater than mandibular intermolar width (4.34 ± 0.38 cm vs. 3.92 ± 0.45 cm; p < .001). Similarly, maxillary intercanine width was significantly greater than mandibular intercanine width (3.85 ± 0.49 cm vs. 3.17 ± 0.46 cm; p < .001). Palatal length was significantly greater than the vertical palatal dimension (3.21 ± 0.56 cm vs. 2.68 ± 0.51 cm; p < .001). A significant gender difference was observed only for mandibular intermolar width, with males demonstrating higher values than females (p = 0.03). No statistically significant differences in dental arch width dimensions were observed across age groups. MANOVA revealed no significant overall effects of gender (λ = 1.421, p = 0.213) or age (λ = 1.319, p = 0.173) on dental arch width dimensions.
Conclusion:
Orthodontic patients in this Nigerian population demonstrated a consistent transverse relationship characterised by wider maxillary than mandibular arch dimensions. Gender and age had minimal effect on dental arch width dimensions. 
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1. INTRODUCTION

Dental arch width is a fundamental component of orthodontic assessment, influencing occlusal relationships, arch coordination, facial aesthetics, and post-treatment stability. Transverse discrepancies of the dental arches are commonly associated with crowding, spacing, posterior crossbites, and relapse following orthodontic treatment (Proffit, 2019; McNamara, 2006). As such, accurate evaluation of dental arch width is essential for effective diagnosis and treatment planning.
Dental arch dimensions are influenced by multiple factors, including genetics, growth patterns, gender, age, and ethnicity (Bishara et al., 1997; Alvaran et al., 2009). Several studies (Cassidy et al., 1998; Ferrario et al., 1994) have demonstrated that males generally exhibit wider dental arches than females, reflecting sexual dimorphism in craniofacial growth. Age-related changes, particularly during childhood and adolescence, have also been reported as a part of normal craniofacial development (Moorrees, 1959).
Despite extensive global orthodontic research, there remains limited published data on dental arch width dimensions among Nigerian orthodontic patients. Given the documented ethnic variations in craniofacial morphology, reliance on normative values derived from non-African populations may be inappropriate (Odusanya et al., 1991; Onyeaso et al., 2003). This study therefore aimed to evaluate dental arch width dimensions among orthodontic patients treated at a Nigerian teaching hospital and to assess possible variations related to gender and age.



2. material and methods

This was a retrospective study conducted at the Department of Child Dental Health (Orthodontic Unit), University of Port Harcourt Teaching Hospital, between January 2021 and December 2025. Pre-orthodontic study models of 120 patients who presented for treatment were reviewed. Patients presented with various malocclusions including crowding, increased overjet, increased overbite, and Angle Class II and Class III malocclusions. Information recorded were age, gender of the patients and measurements taken from preorthodontic study models were maxillary and mandibular intermolar width, maxillary and mandibular intercanine width, palatal length and vertical distance of the anterior palatine midline. Data was collected as follows;  maxillary intermolar width: measured between the palatal cusps of the first permanent molars, mandibular intermolar width: measured between the lingual cusps of the first permanent molars, maxillary intercanine width, measured between the maxillary permanent canine cusp tips, mandibular intercanine width, measured between the mandibular permanent canine cusp tips, palatal length (APM palatal), measured from the center of the palatal incisal papilla to the middle point on a line drawn between the right and left first molars and vertical distance of the anterior palatal midline (APM vertical), measured from the center of the lingual incisal papilla to the middle point on a line drawn between the right and left first molars.  Only patients with complete pre-treatment orthodontic records and clear measurements were included. Patients with a history of previous orthodontic treatment, craniofacial syndromes, or incomplete records were excluded from the study.
2.1 Statistical Analysis

Data were analysed using IBM SPSS version 26. Descriptive statistics were used to summarise demographic characteristics and dental arch measurements. Paired sample t-tests were applied to compare mandibular and maxillary arch dimensions. Gender- and age-related differences were evaluated using one-way MANOVA with corresponding univariate analyses. Statistical significance was set at p < 0.05.
Ethical approval was obtained prior to data collection from the Ethics and Research Committee of the University of Port Harcourt Teaching Hospital (UPTH/ADM/90/S.11/VOL.XI/1986).

  

3. results and discussion
A total of 120 pre-orthodontic study models of patients were involved in the study. Of these, 49 (40.8%) were that of male patients and 71 (59.2%) were of female patients. The mean age of the patients was 15.74 ± 7.43 years. Most patients were adolescents aged 11–20 years (66, 55.0%), followed by children aged 1–10 years (27, 22.5%). Patients aged 21–30 years constituted 21 (17.5%), while the least represented age group, was 31–40 years (6, 5.0%). (Table 1)
Table 1. Socio‑demographic characteristics of orthodontic patients (n = 120)
	Variable
	Frequency
	Percentage (%)

	Age (years)
	
	

	6–10
	27
	22.5

	11–20
	66
	55.0

	21–30
	21
	17.5

	31–40
	6
	5.0

	Gender
	
	

	Male
	49
	40.8

	Female
	71
	59.2




The mean mandibular intermolar width was 3.92 ± 0.45, while the mean maxillary intermolar width was 4.34 ± 0.38. A paired samples t‑test showed a statistically significant difference between mandibular and maxillary intermolar widths (t (119) = 11.43, P< .001), indicating that maxillary intermolar width was significantly greater than mandibular intermolar width among the orthodontic patients. (Table 2)
[bookmark: _heading=h.3k9mbnozyo7a]
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	Measurement
	Mean ± SD
	t (df)
	P-value

	Mandibular intermolar
	3.92 ± 0.45
	
	

	Maxillary intermolar
	4.34 ± 0.38
	11.43 (119)
	<.001

	Mandibular intercanine
	3.17 ± 0.46
	
	

	Maxillary intercanine
	3.85 ± 0.49
	14.35 (119)
	<.001

	Palatal length
	3.21 ± 0.56
	
	

	Vertical distance of APM
	2.68 ± 0.51
	12.70 (119)
	<.001






Male orthodontic patients generally exhibited slightly higher mean values across most dental arch dimensions compared with females. A significant univariate difference was observed only for mandibular intermolar width, with males having significantly wider measurements than females (F = 5.17, P = .025). No statistically significant gender differences were observed for maxillary intermolar width, palatal length, vertical distance of APM, or intercanine widths. At the multivariate level, MANOVA showed no significant overall effect of gender on dental arch width dimensions (Wilks’ λ = 1.421, P = 0.213). (Table 3)
Table 3. Gender differences in dental arch width dimension
	Dimension
	Male (Mean ± SD)
	Female (Mean ± SD)
	F
	P-value

	Maxillary intermolar
	4.39 ± 0.43
	4.32 ± 0.33
	1.05
	.31

	Mandibular intermolar
	4.03 ± 0.45
	3.85 ± 0.43
	5.17
	.03*

	Palatal length (APM)
	3.28 ± 0.58
	3.17 ± 0.53
	1.10
	.30

	Vertical distance of APM
	2.75 ± 0.52
	2.64 ± 0.49
	1.26
	.27

	Maxillary intercanine
	3.89 ± 0.50
	3.83 ± 0.48
	0.44
	.51

	Mandibular intercanine
	3.17 ± 0.42
	3.18 ± 0.49
	0.03
	.85





Across all dental arch dimensions, mean values generally increased from childhood to adolescence and remained relatively stable in adulthood. However, univariate analyses showed no statistically significant differences across age groups for any of the measured dimensions. Furthermore, MANOVA revealed no significant overall effect of age on dental arch width dimensions (Wilks’ λ = 1.319, P = .173). (Table 4).
Table 4. Dental arch width dimensions across age groups
	Dimension
	1–10 yrs (Mean ± SD)
	11–20 yrs (Mean ± SD)
	21–30 yrs (Mean ± SD)
	31–40 yrs (Mean ± SD)
	F
	P-value

	Maxillary intermolar
	4.26 ± 0.34
	4.38 ± 0.41
	4.37 ± 0.32
	4.33 ± 0.26
	0.66
	.58

	Mandibular intermolar
	3.74 ± 0.34
	3.97 ± 0.44
	4.03 ± 0.44
	3.83 ± 0.75
	2.34
	.08

	Palatal length (APM)
	3.26 ± 0.58
	3.27 ± 0.53
	3.07 ± 0.63
	3.00 ± 0.45
	1.01
	.39

	Vertical distance of APM
	2.50 ± 0.40
	2.76 ± 0.52
	2.67 ± 0.55
	2.75 ± 0.52
	1.74
	.16

	Maxillary intercanine
	3.70 ± 0.53
	3.93 ± 0.50
	3.80 ± 0.36
	3.93 ± 0.48
	1.70
	.17

	Mandibular intercanine
	3.10 ± 0.42
	3.19 ± 0.45
	3.19 ± 0.50
	3.33 ± 0.61
	0.53
	.66


DISCUSSION
The sociodemographic distribution of participants in this study is consistent with reports from other Nigerian orthodontic cohorts (Onyeaso et al., 2003; Umeh et al., 2021; Umeh et al., 2025). The predominance of adolescents, with over half of the sample aged 11;20 years, reflects the typical age at which orthodontic care is sought in Nigerian teaching hospitals; the smaller proportion of older adults similarly aligns with previous Nigerian studies, where orthodontic attendance declines after early adulthood (Umeh et al., 2021). The slight female predominance observed in this sample also mirrors findings from orthodontic populations in comparable settings (Umeh et al., 2025; Ayenakin et al., 2021; Etim et al., 2025; Park et al., 2017; Alkadhi et al., 2018).
The transverse maxillary dimensions observed in this study were comparable to those reported in Nigerian orthodontic populations by Aluko et al. (2009) and Ese et al. (2022), who documented relatively broad maxillary arches among adolescents and adults. However, these values exceeded those commonly reported in Caucasian and some Asian populations, reflecting ethnic variation in transverse maxillary development (Park et al., 2017; Alkadhi et al., 2018). Similarly, mandibular intermolar measurements in this study closely align with ranges reported in previous Nigerian studies (Aluko et al., 2009; Ese et al., 2022), while exceeding documented values in non-African cohorts (Park et al., 2017; Alkadhi et al., 2018).
Maxillary intercanine width was consistent with Nigerian reports describing a wider anterior maxillary arch compared with non-African populations (Park et al., 2017; Alkadhi et al., 2018; Aluko et al., 2009; Ese et al., 2022), whereas mandibular intercanine width was notably smaller, consistent with findings by Onyeaso et al. (2003) in Nigerian adolescents and young adults. Palatal length measurements were in keeping with values reported in African and Middle Eastern studies using dental casts and CBCT (Aluko et al., 2009; Ese et al., 2022; Al-Zubair, 2015; Otuyemi et al., 1996; Kairalla et al., 2022; Abdullah et al., 2025; Salem et al., 2025).
It is well established that dental arch dimensions vary by ethnicity and sex (Aluko et al., 2009; Salem et al., 2025). In general, individuals of African descent tend to have broader arches than Caucasians (Otuyemi et al., 1996). Aluko et al. (2009) found that Nigerian adolescents exhibit larger transverse dimensions and continue to show increases in upper arch width into the late teens. Consistent with this, our analysis demonstrates that the maxillary arch is significantly wider than the mandibular arch in this Nigerian sample, with both intermolar and intercanine widths showing substantial and statistically significant differences (p < .001). This pattern of a more expansive upper arch aligns with regional data; Ese et al. (2022) reported maxillary intercanine and intermolar widths in Niger Delta adults that far exceeded those of the lower arch.
This maxillary predominance aligns with numerous reports across populations. Such disparity is expected because the maxillary arch laterally circumvents the mandibular arch, producing a broader upper dental arch. These consistent trends support the notion that an inherently wider maxillary base is a fundamental trait, likely attributable to craniofacial anatomic constraints and dental eruption patterns. Notably, certain malocclusion patterns can modify intermolar width relationships. In Angle&#x2019;s Class III malocclusions, where the mandible is prognathic, the mandibular arch can be comparatively broad. Abdullah et al. (2025) reported that in a Malaysian sample, mandibular intermolar width was significantly greater in true Class III patients than in Class II, suggesting that a pronounced sagittal jaw discrepancy may invert or reduce the usual transverse difference.
The intercanine width differences observed in this study followed the expected pattern, with maxillary measurements significantly exceeding mandibular values (p < .001). This disparity reflects the wider upper anterior arch curvature characteristic of normal occlusion. Growth studies have shown that this maxilla-to-mandible discrepancy in the canine region increases from roughly 4 mm in early childhood to approximately 7;8 mm by the late teenage years (Bishara et al., 1997; Salem et al., 2025; Adamek et al., 2015; Ahn et al., 2012; Mushtaq et al., 2014; Rehman et al., 2021). This is corroborated by regional literature, with Nigerian studies routinely noting relatively large arch widths and even reporting a high prevalence of spacing rather than crowding, implying ample transverse dimension (Umeano et al., 2022).
Age group analysis revealed no statistically significant differences in any dimension across the four age strata (p > .05). This finding is consistent with longitudinal data which showed that most transverse arch growth is complete by early adolescence (Ese et al., 2022). Previous documentation indicates that arch widths increase until roughly age 12;13 and then remain essentially stable (Ese et al., 2022; Adebanke et al., 2019; Osiatuma et al., 2017). These findings imply that by adolescence, arch transverse dimensions have largely stabilised in this population.
The palatal dimensions measured in this study revealed the palate to be relatively long compared to its height, with a statistically significant disparity (p < .001) indicating a more elongated palatal vault. This pattern is in keeping with other Nigerian data; for instance, in healthy Nigerian children, palatal height at the molar level has been reported as relatively shallow (Osiatuma et al., 2017). The relatively long and shallow palate is consistent with general West African craniofacial morphology, as demonstrated by Ukoha et al. (2022), who reported similar proportional relationships in Southern Nigerian dry skulls.
Regarding sexual dimorphism, males tended to have marginally larger arches overall, but mandibular intermolar width was the only dimension demonstrating a statistically significant gender difference (p = .03), with males exhibiting greater values than females. All other transverse measures showed higher male means without reaching statistical significance. This limited sexual dimorphism is congruent with regional reports that found Nigerian males having larger arch widths than females across all segments (Ese et al., 2022), and a recent Ugandan study likewise reported significantly smaller maxillary dimensions in females (Okori et al., 2015). The overall trend of slightly wider male arches likely reflects sex differences in overall craniofacial size, but its modest magnitude suggests that orthodontic norms in Nigeria should account for sex only marginally. Importantly, multivariate analysis confirmed that gender did not have an overarching effect on the entire set of arch variables, indicating that male and female arch forms are broadly comparable in this population; a finding consistent with African anthropometric data (Aluko et al., 2009; Ese et al., 2022; Adebanke et al., 2019; Osiatuma et al., 2017;  Adeyi et al., 2020, Patel et al., 2015).



 

4. Conclusion
This study provides quantitative baseline data on dental arch width dimensions among orthodontic patients attending a Nigerian teaching hospital. The findings demonstrate that maxillary arch widths, both intermolar and intercanine, are significantly greater than corresponding mandibular widths, confirming a characteristic transverse maxillo-mandibular relationship in this population. Overall, these findings underscore the existence of population-specific dental arch characteristics among Nigerian orthodontic patients and support the need for locally derived normative data. Incorporating such reference values into clinical practice may enhance diagnostic accuracy, guide individualised treatment planning, and improve long-term orthodontic outcomes. 
Recommendations
1. Use of Local Reference Norms: Orthodontic assessments in Nigerian patients should incorporate region-specific normative data rather than relying solely on international standards, to enhance diagnostic accuracy and treatment customization.
2. Early Orthodontic Screening: Given that arch width changes are mostly complete by mid-adolescence, early screening and interceptive treatment are recommended to capitalise on remaining growth potential and prevent long-term complications.
3. Three-dimensional Evaluation: Future studies should adopt 3D imaging (e.g., CBCT) to comprehensively assess vertical, transverse, and sagittal arch relationships, improving precision in diagnosis and expanding understanding of palatal morphology.
Limitation of the study
1 Small sample size and one centre study, which could affect the generalisation of the findings. 
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