
Reference categories: 1. Fetal growth: −0.67 < ΔzFAC (2nd–3rd trimester) < 0.67
2.Postnatal growth: −0.67 < Δzweight (0–2 years) < 0.67
**Under WHO criteria, extreme fetal growth deceleration for Y2 dmft > 0 yielded a
non-estimable effect, likely due to small sample size rather than a true null
association.
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Early childhood caries (ECC) remains highly prevalent globally1 and in city-state Singapore
(~40%)2 despite nearly seven decades of nation-wide (100%) water fluoridation.3 This
paradox highlights the limitations of conventional caries prevention strategies and the
importance of early-life developmental environment.4,5 Previous studies linking early-life
growth to ECC have reported conflicting findings, partly due to reliance on single time-point
measures. This study aims to assess potential growth-ECC association across specific
developmental windows by employing:
(1) novel conditional growth model capturing environmentally driven growth
(2) longitudinal fetal and infant growth markers

Introduction

B. Exposures: 

Fetal and Infant Growth Linked to Early Childhood Caries

Growing Up in Singapore Towards Healthy Outcomes6

• Asian, multi-ethnic longitudinal cohort
• Recruited in 2009 to 2010 from two hospitals 

§ Included Singaporeans or permanent residents of 
homogenous ethnicity who intend to stay for ≥5 years

§ Excluded mothers with type I diabetes, history of 
chemotherapy or psychotropic medications

A. Study Population

Materials and Methods

Prenatal: ΔzFetal Abdominal Circumference 
(FAC) 
• Measured at second and third trimester
• Liver size, fat deposition, and nutritional status
• Lower ΔzFAC à Restricted fetal growth
• Higher ΔzFAC à Increased adiposity

Postnatal: ΔzWeight 
• Weight measured from birth to 2 years
• Indicates nutritional status and adiposity
• Lower ΔzWeight à growth faltering 
• Higher ΔzWeight à rapid growth

C. Outcome Assessment
Measured using 
Modified ICDAS-II11 criteria and 
WHO 1997 criteria12

1. Caries experience (dmft=0/>0)
2. Low- or high-caries clusters 

(L/HCC) using K-means for 
longitudinal data (KML)13

Used Modified Poisson 
regression
• Tested associations between 

growth patterns and caries 
experience or clusters

• Adjusting for maternal and 
sociodemographic factors 

• Adjusted RR: controlled for 
ethnicity, maternal education, 
household monthly income, 
child sex, maternal age at 
delivery, maternal tobacco 
exposure, 
fasting plasma glucose, and 
pre-pregnancy BMI (ppBMI).

D. Statistical Analysis 

Higher conditional growth in early pregnancy was 
associated with a lower risk of HCC (Table 1) 

Results

Extreme fetal growth deceleration and acceleration was 
associated with increased risk of ECC and HCC (Table 2)

1. Conditional Growth

Conclusion

Growth patterns in the first 1000 days in early life are pivotal markers of ECC 
risk. 
• Higher intrauterine growth especially in early pregnancy significantly 
reduces ECC risk
• Excessive or decreased growth in mid-to-late pregnancy and growth 
faltering in infancy may increase ECC risk.

These results indicate that deciduous teeth may be a sentinel tissue of 
early developmental health, bridging oral biology with systemic growth 
pathways.

ΔzFAC and ΔzWeight categories 

B. 2 Exposures: (2) Change z-Scores

B. 1 Exposures: (1) Conditional Growth

+0.67 SD7

• Growth beyond what is expected based on:  
1. Genetics 2. Earlier Growth

• Measures growth due to environmental conditions

2. Change z-Scores (ΔzFAC, ΔzWeight )

N = 737 mother-child dyads      Y2 N = 492; Y3 N = 667; Y5 N = 465       High caries cluster n=328

ΔzFAC deceleration groups: 
• Higher conditional 

growth in early pregnancy
• Lower conditional 

growth in mid-to-late 
pregnancy

ΔzWeight ≤ –2: 
• Higher mid–late pregnancy 

conditional growth acceleration
• Followed by a marked 

reduction during infancy

+0.2 SD8,10-0.67 SD7-0.2 SD8,9 0

1. ΔzFAC

Figure: Difference in conditional growth measures across 
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2. ΔzWeight categories 
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(opposite pattern):
• Lower conditional 

growth in early pregnancy  
• Higher conditional 

growth in mid-to-late 
pregnancy

Extreme postnatal weight deceleration was associated 
with increased risk of ECC and HCC (Table 2)


