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A B S T R A C T   

Aim: The objective of this research was to investigate the relationship between body mass index (BMI) and the 
mean age at which permanent teeth erupt in school-going children. Materials and Method: This cross-sectional 
study at RAK College of Dental Sciences, UAE, involved 89 children aged 6–14 years. Erupted teeth in the mouth 
were included. Statistical analysis, including t-tests, ANOVA, and Kruskal-Wallis, was conducted using SPSS 
version 29, with a significance threshold set at p < 0.05. Results: Out of 89 children (41 girls and 48 boys) in the 
study, 56.17 % had normal weight, 20.22 % were overweight, 17.97 % were underweight, and 5.6 % were obese. 
Female children generally experienced earlier permanent tooth eruption than males. Additionally, there was an 
observed trend of earlier tooth eruption with increasing weight or BMI. Underweight children notably displayed 
a delayed mean age of tooth eruption. Conclusion: This study demonstrates a notable correlation between BMI 
and the mean age at which permanent teeth erupt in school-going children aged 6 to 14 years who visited our 
dental hospital. To establish a more precise understanding of the connection between BMI and dental devel-
opment, we recommend conducting further longitudinal studies involving multiple centers. Clinical Signifi-
cance: Monitoring a child’s BMI is crucial for assessing dental health and planning tailored treatment for those 
aged 6 to 14. Understanding the BMI’s connection to permanent tooth eruption timing allows dental pro-
fessionals to identify trends in early or delayed development. This enables them to customize treatment stra-
tegies, promoting a precise and personalized approach for better oral health outcomes in this age group.   

1. Introduction 

Body Mass Index (BMI) is a widely accepted measure reflecting the 
relationship between weight and height, offering insights into overall 
health and potential risks (Modesto et al., 2019). While commonly 
associated with cardiovascular health, BMI’s impact on oral health is 
equally crucial but often overlooked (Vallogini et al., 2017; Nicholas 
et al., 2018). Recent attention from researchers and oral health pro-
fessionals emphasizes the intricate connection between BMI and oral 
health (Nicholas et al., 2018; Dimaisip-Nabuab et al., 2018; Šindelářová 
et al., 2018). Neglecting oral health not only causes discomfort but can 

contribute to systemic health issues, highlighting the intricate link be-
tween oral and systemic health (Wong et al., 2017). 

Dental development, a complex process from infancy to adulthood, is 
pivotal for oral health and overall well-being (Wong et al., 2017; Anu V 
et al., 2020). Odontogenesis, or tooth development, involves coordi-
nated events leading to primary and permanent teeth formation (Anu 
et al., 2020). Understanding teething chronology is crucial for predicting 
and managing tooth growth, forming a foundation for lifelong oral 
health (Alnemer et al., 2017). Obesity’s impact on tooth loss and erup-
tion patterns, particularly in childhood, is an area of increasing interest 
(Garmash, 2017). Overweight individuals experience metabolic and 
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hormonal changes affecting tooth development, potentially leading to 
delayed eruption and oral health issues (Nuttall, 2015). 

This study explores the relationship between children’s BMI and the 
mean age of dental eruption, especially permanent teeth, at RAKCODS 
pediatric dental clinics, UAE. It also investigates sex differences in 
eruption ages. The null hypothesis posits no significant association be-
tween BMI and dental eruption age or differences between male and 
female eruption ages. 

2. Materials and methods 

2.1. Ethical guidelines 

A cross-sectional study at RAKCODS, RAKMHSU, UAE, aimed to 
explore the association between BMI and permanent teeth eruption ages 
in children attending dental clinics. It also sought to identify sex-based 
differences in eruption ages. Approved by university and health com-
mittees (Proposal/Approval number: RAKMHSU-REC-038–2022/23- 
UG-D, MOHAP/REC/2022/11–2023-UG-D), the research was conduct-
ed from Dec 2022 to May 2023. Consent and assent were obtained from 
parents and children, respectively, with participants being 6–14 years 
old and visiting RAKCODS pediatric clinics for screening and dental 
treatment as part of community services. 

2.2. Sample power calculation 

The sample size calculation utilized the G Power sample size calcu-
lator from the University of Kiel in Germany. The calculations indicated 
that, with an alpha of 0.05, (1-β) of 0.95, and an effect size of 0.4, a 
sample of 60 would be required. In the study, a total of 89 subjects were 
recruited, resulting in a post hoc power of 0.96. In the final sample there 
were 41 females and 48 males. 

3. General information 

Children without parental consent or with medical conditions were 
excluded to prevent bias. Demographic data was collected, and an oral 
hygiene assessment form was used to evaluate oral well-being and 
document dental eruption progress. BMI calculation involved measuring 
height and weight during the Initial Nursing Assessment (INA) in the 
clinics, using standard scales. Measurements were recorded for BMI 
calculation (Onis, 2007). Children were categorized according to CDC 
classification based on BMI values (About Child and Teen BMI. Available 
from: https://www.cdc.gov/healthyweight/assessing/bmi/childrens 
_bmi/about_childrens_bmi.Html).  

Weight Status Category Percentile Range 

Underweight Less than the 5th percentile 
Normal Weight 5th percentile to less than the 85th percentile 
Overweight 85th to less than the 95th percentile 
Obese Equal to or greater than the 95th percentile  

Teeth visible in the oral cavity were considered erupted and documented 
through intraoral assessments in a dental chair with proper lighting and 
mirrors. Clinical eruption, defined as the visible breakthrough of a tooth 
through the gingival mucosa (Paz-Cortés et al., 2022), was examined. 
The principal investigator, also the faculty supervisor, conducted 
comprehensive training for co-investigators on data recording and 
dental examinations for children. To ensure impartiality, one co- 
investigator recorded data during clinic visits, including de-
mographics, height, weight, and BMI calculation, while another 
received training for intraoral examinations. 

3.1. Statistical analysis 

The data underwent analysis using SPSS version 29 (IBM Corp. 

Released 2022). A t-test compared mean ages of permanent tooth 
eruption between females and males, determining statistical differences. 
ANOVA explored the relationship between BMI and mean age of per-
manent tooth eruption. Kruskal-Wallis tested ANOVA results, consid-
ering potential deviations from normality in the sample. 

4. Results 

In this study, 89 children aged 6 to 14, attending RAKCODS pediatric 
clinics for community screening, were assessed. Gender distribution 
included 41 females (46.07 %) and 48 males (53.93 %) with an average 
age of 7.23 ± 1.6 years. During initial screening, BMI and oral cavity 
examinations for selected index teeth were conducted. Of the partici-
pants, 56.17 % were of normal weight, 20.22 % overweight, 17.97 % 
underweight, and 5.6 % obese. Comparing mean eruption ages between 
sexes revealed significant differences (p < 0.05) for most teeth, indi-
cating earlier eruption in females (Table 1). Lower arch teeth generally 
erupted earlier than upper arch teeth (Table 2 and Table 3). Analyzing 
mean eruption ages based on BMI indicated a trend of earlier eruption 
with increasing weight. Notably, underweight children showed a 
distinct delay in eruption ages, with statistical significance (p < 0.05) for 
most evaluated teeth. 

5. Discussion 

Recent dental research has increasingly focused on the intricate 
relationship between body mass index (BMI), nutrition, and tooth 
eruption age (Verma et al., 2017; Neto and Falcão, 2014; Esan, 2019; 
Pahel, 2017; Mohamedhussein, 2020; Hedayati, 2014). It is crucial to 
comprehend how BMI and nutritional status may influence the timing of 
tooth eruption (Verma et al., 2017; Neto and Falcão, 2014). Dental 
development, influenced by systemic and environmental factors, ne-
cessitates understanding the intricate interplay of BMI and nutrition 
with tooth eruption age, holding implications for clinical practice and 
broader health considerations (Esan and Schepartz, 2019). While 
existing literature explores the link between systemic health indicators 
like BMI and oral health, limited research specifically addresses the 
relationship between BMI, nutrition, and tooth eruption timing. 

Teeth eruption age is a vital marker of a child’s growth, with 

Table 1 
Mean Age of Eruption of Teeth Among Males and Females.  

Teeth Mean age (males) Mean age (females) p Value 

UR first molar 6.89 ± 0.87 5.75 ± 0.61  0.046* 
UL First molar 6.91 ± 0.83 5.67 ± 0.57  0.042* 
UR Central incisor 7.88 ± 1.86 6.85 ± 0.35  0.045* 
UR Lateral Incisor 8.85 ± 1.44 7.75 ± 1.11  0.39 
UR Canine 11.81 ± 1.12 11.46 ± 1.1  0.015* 
UL Canine 11.96 ± 1.11 11.64 + 1.23  0.043* 
UR First Premolar 10.68 ± 1.31 10.14 ± 1.34  0.047* 
UL First Premolar 10.66 ± 1.29 10.12 ± 1.16  0.05* 
UR Second Premolar 11.67 ± 1.15 10.95 ± 1.23  0.32 
UL Second Premolar 11.54 ± 1.26 10.75 ± 1.27  0.048* 
LR First Molar 6.04 ± 1.28 5.45 ± 1.27  0.041* 
LL First Molar 6.11 ± 1.17 5.38 ± 0.97  0.04* 
LR Central Incisor 6.45 ± 1.47 6.06 ± 0.27  0.039* 
LR Lateral Incisor 7.59 ± 1.80 7.10 ± 0.23  0.048* 
LL Central Incisor 6.39 ± 1.48 5.96 ± 0.85  0.061* 
LL Lateral Incisor 7.68 ± 1.97 7.19 ± 0.22  0.048* 
LR Canine 10.43 ± 1.21 10.24 ± 1.21  0.42 
LL Canine 10.35 ± 1.45 10.08 ± 1.32  0.46 
LR First Premolar 10.62 ± 1.31 10.51 ± 1.1  0.52 
LL First Premolar 10.58 ± 1.34 10.21 ± 1.2  0.37 
LR Second Premolar 12.10 ± 1.32 11.86 ± 1.31  0.046* 
LL Second Premolar 12.43 ± 1.1 12.36 ± 1.2  0.043* 
UR Second Molar 12.12 ± 1.1 11.89 ± 1.31  0.048* 
UL Second Molar 12.23 ± 1.22 11.96 ± 1.24  0.047* 
LR Second Molar 12.10 ± 1.1 11.84 ± 1.2  0.046* 
LL Second Molar 12.33 ± 1.28 11.92 ± 1.1  0.38*  
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nutritional status, reflected in BMI and dietary intake, likely playing a 
substantial role (Esan and Schepartz, 2019; Pahel, 2017; Moha-
medhussein, 2020). Given nutrition’s well-established impact on overall 
growth and development, it’s reasonable to hypothesize its influence on 
dental maturation (Hedayati, 2014). Understanding the potential in-
terdependencies between nutritional intake, BMI, and tooth eruption 
age could provide valuable insights into their collective contribution to 
oral health trajectories. Such insights might guide targeted interventions 
and preventive strategies in pediatric dental care. 

This study explores the relationships among BMI, nutritional factors, 
and tooth eruption age in school-aged children. The findings indicate 
that females experience statistically significant earlier tooth eruption 
than males, aligning with existing studies (Fatemifar et al., 2014; Wong 
et al., 2019). This observation mirrors broader developmental patterns 
where females mature faster due to hormonal, genetic, and physiolog-
ical factors (Oznurhan et al., 2016). The earlier tooth eruption in females 
carries clinical implications for pediatric dentistry, necessitating atten-
tion to sex-related differences in dental maturation (Šindelárová et al., 
2017). Recognizing such temporal variations can contribute to more 
accurate age-related tooth emergence guidelines and prompt consider-
ation of long-term oral health implications, especially regarding ortho-
dontic needs and treatment timing. 

Additionally, the study establishes a significant link between BMI 
and tooth eruption, suggesting an association between overall health 
and dental maturation. Obese children exhibited earlier tooth eruption 
compared to normal and underweight counterparts, consistent with 
global studies (Plamena Sapunarova et al., 2020; Cheng et al., 2014; 
Yamauchi et al., 2014). Hormonal imbalances, particularly elevated 
leptin levels, in obese children may contribute to premature tooth 
eruption (Evangelista et al., 2018). The impact of diet, characterized by 
nutrient-poor but energy-dense choices, and genetic and epigenetic 
factors further influences tooth development and eruption timing (Jav-
aneh Vejdani et al. ,2015; Chava et al., 2018). Chronic low-grade 
inflammation associated with obesity may also affect signaling path-
ways regulating tooth eruption, contributing to early permanent tooth 
emergence (Traver et al.,2022). Understanding these interplays has 
broader implications for pediatric health, as early tooth eruption in 
obese children may increase susceptibility to decay and misalignment. 
Dental professionals should consider these factors for effective preven-
tive care, emphasizing the complex relationship between systemic 
health and dental development. Further research is essential to unravel 
the precise mechanisms, contributing to improved oral health strategies 
for children of diverse body types. 

The relationship between delayed tooth eruption in underweight or 
malnourished children is intricate and influenced by various factors. 
Proper tooth mineralization and growth hinge on sufficient nutrition, 
including vital nutrients like calcium, vitamin D, and phosphorus (Dean 
et al.,2021). Malnutrition can affect the endocrine system, impacting 
crucial hormones like growth and thyroid hormones necessary for 
normal tooth development (Cameron and Widmer, 2021). Underweight 
or malnourished children may experience delayed overall growth, 
affecting facial bone and jaw development, influencing tooth eruption 
(Pinkham et al., 2013). Systemic conditions associated with malnutri-
tion may contribute to delayed tooth eruption, requiring a multidisci-
plinary approach with nutritionists, pediatricians, and dentists for 
thorough evaluation and intervention (Touger-Decker et al., 2013). In 
the current study, the authors observed delayed tooth eruption among 
underweight children, echoing findings from previous research (Alvarez 
and Navia, 1989; Alvarez et al., 1990, 1993). Nevertheless, some studies 
have not detected a correlation between malnutrition and delayed 
eruption (Elamin and Liversidge, 2013). It’s crucial to highlight that 
although evidence hints at a link, additional research may be necessary 
to fully grasp the underlying mechanisms. 

The study has limitations that warrant consideration. Firstly, the 
relatively small and non-diverse sample size may constrain the gener-
alizability of findings. The cross-sectional design may inadequately 

capture the dynamic BMI-tooth eruption relationship. Unaccounted 
variables like genetics, hormones, socioeconomic status, and dietary 
habits could compromise internal validity. Relying solely on BMI may 
oversimplify body composition and adipose tissue distribution com-
plexities. The study’s attribution of differences solely to BMI and the 
considerable individual variability in tooth eruption timing may affect 
result precision. Generalizing findings beyond the studied population 
and establishing a causal link between BMI and delayed tooth eruption 
pose challenges. 

6. Conclusion 

This study in Ras Al Khaimah, UAE, found a notable link between 
BMI and average permanent tooth eruption age in 6–14-year-old 
schoolchildren. Females generally had earlier tooth eruption than males. 
Overweight or obese children with higher BMI experienced accelerated 
permanent tooth eruption compared to those with lower BMI. 
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